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Every Scale
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For every lab.
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NovaSeq System Configurations

Max Output / Flow Cell: 0.5 Tbh 1Tb 2Tb 3Tb

S S2 S3 S4

o

NovaSeq 5000

NovaSeq 6000

$850K USD $985K USD

NovaSeq 5000 Flow Cells

NovaSeq™ 5000

NovaSeq 6000 Flow Cells

NovaSeq 5000 NovaSeq 6000



Novaseq Series Any Genome. Any Method. Any Scale.

NovaSeq 5000 &= . i+ NovaSeq 6000

PE 150 | Q30 2 75%

B SRR S B SRR I

167 — 2000 Gb OUTPUT 167 — 6000 Gb

1.6 — 6.6B g 1.6 — 20B

READ NUMBER

RUN TIME

2 Types |[l| lm m” lﬂ[ 4 Types
Flow Cells
3 For Research Use Only. Not for use in diagnostic procedures. I |UI I l I na
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Scalable Throughput

Complete studies faster and more economically

Single flow cell output (1 or 2 can run simultaneously)

Output (Gb) per Flow Cell
‘ Flow Cell NovaSeq NovaSeq Reads per 100 200 300
Type 5000 6000 Flow Cell cycles cycles cycles
(V) 10B 3000
Run times: Configure ‘
<1 to ~2.5d output to o V) e U
based on match your
. Ny S2 3.3B 333 666 1000
system, FC application @ @
and read and study
. S1* 16B 167 333 500
length size @ @

*S1, S2 and S4 flow cells not currently released

4 For Research Use Only. Not for use in diagnostic procedures. I I U I I | I n a



Highly Flexible

Configurable to support the broadest range of applications

7 ;
P 3 ¥/ ‘///:‘ \\‘

N
e
" \ ‘fﬁsé&

4*
flow cells
\ \\’/
Open to all Powered Run 1 or 2 : r

methods by 4 types flow cells —
and species of flow mix and
cells match
different .
types
_
| =
I il
w

5 For Research Use Only. Not for use in diagnostic procedures. I | UI I l I n a
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Streamlined Operation
Increase lab efficiency with a simplified workflow

@

Cartridge RFID encoded Onboard

based reagents = consumables cluster gen

reduce hands provide reduces hands \f‘\

on time and traceability and on time and run ™ L

prevent ensure variability I S T S

misloading compatibility & - '_'-f_','.:':-"
| = ( -

~
wigﬁ;
)
¥
£
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NovaSeq Series
Compelling price per data point enables highly-powered studies

List Price per Gb

— NovaSeq 6000S4 | TBD

I

?‘,‘FF’ wseaxten [N $7.08

- iseaxrive [ $10.60

< vowseasmss [N $10.80

S Novaseq sooucooo sz [N $15.80

Novasea sooneooo st - [ $18.00

C
B oo D $20.50
wseazzon o [ 531.70

HiSeq 2500 based on 250 cycle kit, all others based on 300 cycle kit

N ®
For Research Use Only. Not for use in diagnostic procedures. | I IUI I l I na



NovaSeq™ 6000

Key Technology
Enablers

Redesigned from the ground up

High New New Data Reformulated
Density surface superior management chemistry
Flow Cell chemistry 'maging 8x increase in Reengineered
Higher Increased 4x faster primary nucleotide dyes
density flow signal:noise scanning analysis speed
cell format via smaller, Optimization of
(624nm brighter Diffraction- Data footprint 8 different sub-
pitch) clusters limited reduced by formulations
performance 25%

8 For Research Use Only. Not for use in diagnostic procedures. I I U I I l I n a



NovaSeq Performance and Data Quality

Initial Data Quality

Data quality as good as HiSeq with initial release — significant
opportunity for further improvements

- Major R&D focus on further optimizing 2-channel chemistry with patterned flow cells
High data quality enabled by superior optics and reformulated
chemistry

- Diffraction-limited performance optics
- New surface chemistry, dye-sets and enzymes

9 For Research Use Only. Not for use in diagnostic procedures. | I U l I | I n a
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NovaSeq Performance

Percent Q30

NovaSeq Percent Q30 by Cycle

Cycles 100 200 300

*NovaSeq Prototype Instrument running S2 flow cell
**NovaSeq Q30 based on calibrated, but non-final Q-table

Platform L'Zﬁ;‘:h Output Pg;%ift
NovaSeq* 2x151 >2000G 92.3 1
NovaSeq* 2x151 >2000G 88.5

HiSegq X 2x151 >2000G 82.8
HiSeqv4 2x126 ~1000G 85.7

llumina



Human Genome

Performance on NovaSeq
Genome build quality highly concordant with HiSeq

NovaSeq HiSeq X HiSeq v4 NextSeq

(n4) (n2) (n2) (n2)
Genome Coverage (x) 30.6 30.5 29.8 30.1
Autosome Coverage 95% 95% 91% 94%
Autosome Callability 95% 95% 93% 93%
Autosome Exon Callability 98% 98% 91% 95%
SNP Precision 100% 100% 100% 100%
SNP Recall 97% 97% 96% 96%
Indel Precision 97% 98% 97% 96%
Indel Recall 95% 95% 88% 88%

NovaSeq Prototype Instruments running S2 flow cell



Yy

Human Genome
Performance on NovaSeq

Genome build quality meets or exceeds HiSeq

Callability Across Various Genomic Regions

-

High AT Huge AT Low GC High GC Huge GC Genome Exons
Non N

®NovaSeq A ®NovaSeq B B HiSeq X

For Research Use Only. Not for use in diagnostic procedures.



NovaSeq Configurations and Key Methods

-

13

Flow Cell Type s1 S2 S3 sS4
!il Expression profiling & &
Whole transcriptome analysis (v ()
Exome (v & &
Configurable to Low pass WGS ° ° °
support broad range
of methods and Liquid biopsy v} v v v
accommodate rapid
P WGS (V] V] v v/
turn around
T/N profiling V) v v/ v/
‘_‘77 - ._‘77 - ‘_'777 77777 -

NovaSeq 5000 & 6000

For Research Use Only. Not for use in diagnostic procedures.

NovaSeq 6000

llumina



>4,000

Instruments

BaseSpace

>30,000

Users

>240,000

Runs

lllumina Core Applications

@O0 O

Third Party Applications BaseSpace Labs Apps

llumina



16S
Metagenomics

MethylSeq

TruSeq Long-

@ad Assembly

lllumina Core
+)
EI’JEL
[ A

Amplicon DS BWA & Isaac
Enrichment

oA

p 4
RNA Express Small RNA

TruSeq Phasing TruSeq Targeted
Analysis RNA

o =
A
AT v
BWA & Isaac  Cufflinks Assembly
WGS & DE
eyt
T '
TMeyer
AT
TopHat TruSeq
Alignment Amplicon

Tumor Normal

VariantStudio

Pi
u:ardgpace

PicardSpace

4

Variant Calling
Assessment Tool

15

BaseSpace Labs

@ , A
E@\!
FASTQC Kraken

Metagenomics

Prokka Genome
Annotation

SRA Import

Velvet de novo
Assembly

NextBio Annotates

RNA-Seq

Subm|55|on

NextBio
Transporter

S E

SRST2

DNAStar DeepChek-HBYV,
HCV, HIV
ﬁ
L] ’ N
GENIUS Genomatix
Metagenomics:  Pathway System
Know Now (GePS)

Third-Party

€D

Annotator

EDGC
Annotator

2\
(@)

Genome Profiler

~

Elastic Genome GeneTalk Variant

Browser Analyzer
v
28
iPathwayGuide LoFreq Rare

Variant Caller

For research use only. Not for use in diagnostic procedures.

Melanoma Profiler MetaPhlAn miRNAS MyFLq Novoalign Generic
Analysis DNA pipeline
‘b PrGE PEDANT
an z Phy-Mer
OncoMD i @
OncoMD PathSEQ PEDANT Phy-Mer Protein
Virome Sequence-Analyzer Expression
Assembler
n l s
il
1) X
Protein Protein RNA-Seq SPAdes Genome  SWATHAtlas
Expression Expression Translator Assembler lon Library
Extractor Workflow Generator
i
n l/
of o
one .
The Broad’s IGV Variant
\ Interpreter J
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Tiers and Introductory Pricing

Available

Features

Target Markets

Cost/ Year

16

Basic Professional Enterprise
Now! February 10, 2016 March 30, 2016
Run set up, monitoring, All Basic features * Private domain & single sign-
data streaming, storage & on

sharing, push-button data

Purchase additional storage

analytics with 70+ Apps and compute * Access Control

Test Drive Sequencing Hub Multiple user access to e 24 hpurs of professional
pooled resources services support

Maximum 1TB storage (limit . : . ,

imposed from Feb 10t, 2016) 8 holurs of professional . Aqdlt Trail & RHI Security/
services support Privacy compliance

250 iCredits for Apps

(available March 30th, 2016)

Additional Storage and

compute cannot be

purchased

All customers Routine testing labs * Routine Testing Labs needing
Small research core labs HIPAA

Free

« Large research core lab

1% of connected instrument

$4,995 value ($30K minimum)

Prices in USD. Regional prices may vary

llumina



Cloud Storage and Compute Introductory Pricing

Professional Enterprise

Available February 10, 2016 March 30th, 2016
* 1TB for free (one time) » Compute hours monitored via
_ iCredits
* Pre-paid yearly storage
subscriptions « 250 iCredits free (one time)
* Available as 1TB, 5TB, 10TB, * Pre-purchase
Features S0TB » Purchased via quote

e Purchased via quote .
9 * No cancellations or refund

* No cancellations or refunds after 30 days
after 30 days

Cost $360/TB/yr" $1 / iCredit®

Prices in USD. Regional prices may vary

** Reflects AWS storage / compute prices

& Each compute hour will cost ~1-2 iCredits depending on application

17 llumina



lllumina®| Bio-Rad®
Single Cell Sequencing
Solution

For Research Use Only. Not for use in diagnostic procedures.
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The importance of single cell sequencing

5C 4

TSNE 2

-100 -50 0 50
TSNE 1

Macosko et al, Cell: May, 2-15

“The single cell ‘omics revolution is firmly underway. Nearly every expression study worth
doing will be worth doing at single cell level...” Ewan Birney, EMBL

lumina |
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Why Perform Single Cell Analysis ?

1.

Component 2

Assess cell-to-cell
heterogeneity
Oooo
009
%%%OC)%;%OO&% Heterogeneous
O o oo o tissue or tumor

Component 1

4. Infer gene
regulatory networks

Component 2

genes

2. Map cell
trajectories

cells

Component 1

Network
inference

3. Dissect
transcriptional
mechanics

Gene Transcription “off”

RNA Polymerase
disassociated with
ene



Single cell sample prep: Low vs High-Throughput

f

Mechanical

Hands on Time

FLDM C1

T

e

-

21
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8.7 ICELL8 el -
Cell sorting ddSEQ™ System
Up to 102 Up to 103 10° to 10
-
Cell Through-put
llumina |



lllumina®| Bio-Rad®
Single Cell Sequencing Solution

illumina |




The lllumina | Bio-Rad
Single Cell Sequencing Solution

Analyze and

single cells your library efficiently with Basig‘ggg ge‘iﬁfnce Hub

L

High-throughput single-cell sequencing workflow. Integrating the Bio-Rad industry-leading Droplet Digital partitioning technology with leading lllumina next-generation sequencing (NGS)
technologies, Bio-Rad and lllumina will launch an isolation-to-analysis commercial solution that will enable high-throughput sequencing of thousands of individual cells quickly and cost effectively.

Isolate and barcode Prepare Sequence

ddSEQ Single-Cell Isolator NextSeq & HiSeq

SureCell WTA 3’ Library Prep Kit Single Cell RNA Seq v1.0.0

23 illumina® |



Encapsulate Thousands of Cells in < 5 min

|

Cell Barcoding — N
Microspheres Disposable |
Cartridges |

- Process Thousands

e . )

/ D . of cells in minutes
ml"’”

ddSEQ™ Single-Cell Isolator
with Droplet Digital™ Technology

Cell Suspension

BIORAD

24 ||um|na®
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SureCell™ WTA 3’ Library Prep Kit for the ddSEQ™ System

Microspheres

\’ Lysis and barcoding

000

|}
L

Second strand synthesis

TTTT Bar Readf
Code

Direct cDNA Nextera tagmentation

Index 3’ enrichment and sample indexing

Sequencing-ready fragment

P7 Index Read?2 TTTT Bar Read1 P5
Code

25
For Research Use Only. Not for use in diagnostic procedures.

Single cell encapsulation
with the ddSEQ™ Single-
Cell Isolator

Sensitive assay chemistry
without pre-amplification

» Modified Nextera®
Library prep

lumina |



# of genes detected per cell

How much sequencing will | need?

How many genes
do | want to
detect per cell?

6000 o

0
o
o
o

Am | looking for
4000 potentially rare
cell types?

(APPROXIMATE)

w
o
o
o

Saturation of #
detected genes

9 requires more
25,000 50,000 100,000 250,000 500,000 1,000,000
reads

# of reads per cell

Range depends on cell type and expression levels
and also the biological question you’re asking

2 llumina |
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Sequencing Power for Every Scale

A
] HiSeq X Ten
o '"rj 1800qu | 6B
) 2x150
= Single Cell RNA-Seq ] -
3 HiSeq X® Five
5 | 1802 ?5b()| 6B
g HiSeq 4000 "
(o) 1500 Gb | 5B
2x150
5
[
>
()
.g ?
m x
3 ) | A HiSeq 3000
S HiSeq® 2500 750 Gb | 258
£ =] NextSeq® 1000 Gb | 4B X
‘ 120 Gb | 40?)M 2x125
a M|Seq® 2x150
15 Gb | 25M
MiniSeq™ 2x300
7.5 Gb | 25M
2x150
>
Decreasing price per GB
27 llumina | CEEZR
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Sequencing cost per cell

6000

0
o
o
o

4000

# of genes detected per cell
(APPROXIMATE)

2000

28

$0.17

25,000

Range depends on cell type and expression levels
and also the biological question you’re asking

For Research Use Only. Not for use in diagnostic procedures.

# of reads per cell

$6.63

1,000,000

How many genes
do | want to
detect per cell?

Am | looking for
potentially rare
cell types?

Saturation of #
detected genes
requires more
reads

lumina |



# of genes detected per cell

Sequencing cost per cell

$4.37

6000

0
o
o
o

4000

(APPROXIMATE)

w
o
o
o

2000

25,000 50,000 100,000 250,000 500,000

# of reads per cell

Range depends on cell type and expression levels
and also the biological question you’re asking

29
For Research Use Only. Not for use in diagnostic procedures.

1,000,000

How many genes
do | want to
detect per cell?

Am | looking for
potentially rare
cell types?

Saturation of #
detected genes
requires more
reads

lumina |



What about data analysis?

Fod(Research Use Only. Not for use in diagnostic procedures. | I Iu m | na@ ‘ BIORAD




BaseSpace® Single-Cell RNA App

Simple analysis setup for
samples across multiple

S e q u e n CI n g ru n S BaSGSDaCG I| aEJQBUENCE DASHBOARD PREP RUNS PROJECTS APPS PUBLIC DATA

- Up to 96 samples per analysis
Single-Cell RNA Seq v1.0.0

lllumina, Inc.

Easily choose analysis

parameters P Trrr——— K3
- Reference genome —
- ERCC spike-ins
B SUbsampling for QC R:::::ai:::;AR-masked)andMusmusculus/hg193ndmm1U(RefSeq) 2 0
Rapid alignment, cell and gene
counting, and filtering
a:(l]r;;ronor;umber of FASTQ read p:;rs to keep:

3 llumina |
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BaseSpace® Single-Cell RNA App

CELLPLOTS |

Color by Gene: Type in Gene Name to Search

tSNE Plot PCA Plot

Per-sample reports available in-
browser and as PDF

40+

- Alignment quality
- Coverage information

204

- Abundant sequences

Perform global PCA and tSNE
clustering

tSNE axis 2

-20

-40

Cell-cycle heatmap R

tSNE axis 1

E]Save Plot as SVG @Export Data as CSV

All output files available for

CELL CYCLE HEATMAP 1

download, or as input into J—
downstream applications o uI un‘ 'u | I \‘ i ”JI]""” i ‘|Hm\‘\||\‘\‘\]m ‘\
- Includes cell-gene expression table H”‘w’u‘w il TS N ot

Low Average  High

Jump to Cell: ggacgagtcctagagctt

Esave Plot as SVG @Export Data as CSV

32 . lumina | CZEID
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33

T-SNE analysis identifies a sub-population in a
heterogeneous cell mixture mouse/human

», 1otal cells:; 602

mm10 cells: 558

»{hg19 cells: 43
Sub-population: 7%
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PCA clustering of 1:1 mixture of 1,400 mouse and
human cells detects distinct population

HEK293 / NIH3T3 hg19 RPL13 mm10 Rpl13

0.0004 -
. 0.0002
.
. 3] wy
.* . . o)
- _ . 0. e & -0.00001 ~
., H . ‘\ FRELIR . g
G . o oo ¢ 3] 3
3 8 . a . Q
o= et -0.0002 e
Y ';: 3T, ?
. s (]
o ! ? t <
- -0.0004
Ny ’ o
e’
.z
-0.0005 0.0000 0.0005 0.0010 -0.0010 -0.0005 00000 -0.0010 -0.0005 0.0000 0.0005
PC1 (66.22%) ) PC1( )
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Two-species cell mixture (HEK293/NIH3T3)
demonstrates low crosstalk and high purity

50.000

Cells: 1384
Duplets: 5.8%
Purity: 99.1%

40.000
30.000
20,000 ¥+

10.000 4

Number of UMIs Aligned to mm10 Genes

0 . > > A Aol monens shon s o2 Sas o -

0 10.000 20,000 30,000 40,000 50,000

Number of UMIs Aligned to hg19 Genes
35 llumina |



System performance on reference cells
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Sensitivity & Reproducibility Across Cell Lines

NIH3T3 Genes vs. Reads Per Cell

HEK293 Genes vs. Reads Per Cell

E 7,000
..&)_-’ 6,000

(0]
A 5,000

8 4,000

C

@ 3,000
(D 2,000

% ' —&®—Rep1
g 1,000 <. @-+ Rep2
T 0
0 50 100 150 200
Reads Per Cell (x1,000)
Gene Count Reproducibility

€ | R2:0.975

3 . | NumGenes: 10,011

8 =-

(O]

C

O ° -

O

AN

L =1

©

.Q

a © -

(O]

0's

Replicate 1 Gene Count
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250

Mouse Genes Detected

7,000
6,000
5,000
4,000
3,000
2,000

1,000

50 100 150 200 250

Reads Per Cell (x1,000)

Genes Detected Across Different Cell Sizes

Median Genes Detected

8000

7000

6000

5000

4000

3000

2000

1000

0

BJ

10 15 20 25
Average Cell Diameter, ym

lumina |
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The lllumina | Bio-Rad Single Cell Sequencing Solution

Isolate and barcode Prepare Sequence Analyze and
single cells your library efficiently

store data
with BaseSpace Sequence Hub

Isolation and barcoding of several thousand single cells in minutes
Affordable platform

Scalable to profile increasing number of cells in a cost-effective manner
Proven lllumina library prep with streamlined workflow

Single-Cell RNA-Seq BaseSpace® App available

aRhoObd-=

38 llumina |
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The Next Step in Expression
Combining RNA-Seq and Methylation Analysis

v
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RNA-Seq is still growing in popularity

# RNA-Seq Publications in PubMed
2500

2000

1500

1000
500 II\ ||
O _—7___7_- T l T T T T T

2008 2009 2010 2011 2012 2013 2014 2015 2016

40 Source: NIH NCBI PubMed June 2016 llumina



is Impacting All Areas of Biological Research

Genomic Expression makes Red Herring “Top 100" for
disprupting cancer care with RNA-Seq  wuccanerivacon sune 2016 |

Using big data, scientists discover biomarkers that could
help give cancer patients better survival estimatesucu e

une 2017

RNA-Seq identifies novel myocardial gene expression
signatures of heart failure

Yu et al., Science Direct February 2015 '

Single-cell RNA sequencing reveals human brain house
diverse populations of neurons RNASeqBlog June 2016

4 llumina



How RNA-Seq Works

42

Total RNA

mRNA & ¥

Random hexamer primed cDNA synthesis

Mapping to gene

A
Reference gene —

Gene function analysis

llumina



Considerations for RNA-Seq Library Preparation

Ef What is the integrity of the input RNA?

e li— What is the source of the RNA? (FFPE?)

Remaove rRNA?
Select mRNA?

== Which RNA Type is of interest (mRNA or
P— Total RNA)

§§

| vttt How much Total RNA is available per

e A AN Sample?
S=is

Which RNA-Seq application is planned
=== s (counting, discovery)?

L From: Martin, J. A., and Z. Wang, 2011 Next-generation
== == transcriptome assembly. Nat Rev Genet 12: 671-682.
= -

43 llumina
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Many different RNAs exist - Ribosomal RNA is most abundant RNA
species — and least dynamic

44 llumina



lllumina’s Suite of RNA Library Prep Solutions

Total RNA-Seq MRNA-Seq/ GEx Profiling Targeted miRNA
Proflllng AnaIyS|s

T royeet

T

-

TruSeq
Stranded Total
RNA

Coding + ncRNA
Transcript-level
abundance

Splicing Analysis

Fusion Discovery
FFPE compatible

45

Stranded mRNA

TruSeq

Coding RNA
Transcript-level
abundance

Splicing Analysis

Fusion Discovery

TruSeq RNA
Access

Coding RNA
Transcript-level
abundance

Splicing Analysis
Fusion Discovery
FFPE Compatible

TruSeq Targeted
RNA Expression

* 10s-1,000s of
targets

* Coding + ncRNA

» Transcript-level
abundance

» Fusion Validation
 FFPE Compatible

TruSeq small
RNA

« miRNA
abundance

* isomiR detection

lumina



RNA-Seq Experimental Design Depends on Your Target

AAAAA

AAAAAL

v J N\

Capture mRNA Remove rRNA

oLy b N

Fragment, Make cDNA, Add Adapters

!

!
4
= |

— | =] |
«J

46 ”Umlna®
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Four Easy Steps to RNA-Seq Results

1. Set up/run TopHat
2. QC of TopHat results

Filter out challenging samples
as needed

3. Set up/run Cufflinks
Name/select control group

Name/select comparison group

4. Visualize Group 1: Group 2

GEX correlation

llumina



¢ BaseSpace illumina’

R

mﬁ TopHat Alignment

YA luming, Inc.

App Session Name: TopHat Alignment 03/15/2015 10:50:29 e This app is free.

Save Results To: Select Project(s): N
Workshop x Continue

Samples: Select Sample(s):

UHR-Access-2-5M v x
Brain-Access-2-5M v x 8
- =
UHR-Access-1-5M ) x (Q{
Brain-Access-1-5M v x E
Reference Genome: Homo sapiens/hg19 (RefSeq) v
(1)
Options
Call Fusions: @
Trim TruSeq Adapters: @

48 lumina



BaseSpace - : ' . illumina’
Dashboard R Projects DPS Public Data Help
< _RNA-Seq: RNA Access Brain vs UHRR - 5Mio Reads per Sample . E TopHat Alignment & Call Fusions 4 Samples
A .
Bawuminand Analveie View Trash il
Download Analysis
i Analysis Info H . H
App Session TopHat Alignment & Call Fusions 4 Samples
ﬂ Inputs
i
[5] output Fites summary
Median CV
Reads :::;:er i ZsllT (::; % Abundant % Unaligned Coverage % Stranded
.||| Analysis Reports 9 Uniformity
Summary I "
Sl 76/76 2,500,000 98.25% 3.75% 1.75% 1.03 98.21%
UHR-Access-1-5M Access-1-5M
Brain-Access-1-5M Brain- 8
76/76 2,500,000 98.30% 3.06% 1.70% 1.03 98.45% =
Brain-Access-2-5M Access-2-5M o
0
UHR-Access-2-5M - - c
e ;";':AACCGSS 76/76 2,500,000 98.32% 3.29% 1.68% 0.93 99.44% @
;‘"’::;Access' 76/76 2,500,000 98.21% 3.64% 1.79% 0.94 99.41%

Insert Length Distribution 1

Insert Length (bp)

0 50 100 150 200 250 300 350 400 450 500 550
L .

Brain-Access-1-5M T —
Brain-Access-2-5M |—E]:}—|
UHR-Access-1-5M '—{:l:}—{
UHR-Access-2-5M H T —

Save Plot as SVG

Alignment Distribution 1
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Analyeic View Trash a

i Analysis Info Alignment Distribution !

=] Inputs . .
Coding  [JUTR J Intron [l Intergenic

B Output Files % Bases Aligned to Region

Brain-Access-1-5 I |
Brain-Access-2-5M I |
I UHR-Access-1-56M _
UHR-Access-1-5M
Brain-Access-1-5M KNS fccens-<oNs Il

Brain-Access-2-5M =
| Save Plot as SVG

Transcript Coverage 1

€l Analysis Reports

Summary

UHR-Access-2-5M

0
o
=]
-~
Q
0
~
c
”

Coverage (Normalized)

20 30 40

Normalized Position Along Transcript (5' to 3") —

Save Plot as SVG
Workflow version: 1.1.0 ¥
®
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Projects
< .RNA-Seq: RNA Access Brain vs UHRR - 5Mio Reads per Sample . ﬁ TopHat Alignment & Call Fusions 4 Samples
9
1

View Trash il

Download Analysis

i Anatyss tnto Results for UHR-Access-1-5M
ﬂ Inputs

[ output Fites Primary Analysis Information i

Read 1 Read 2
.||| Analysis Reports Read Length 76 76
Summary Number of Reads 2,500,000 2,500,000
UHR-Access-1-5M I Bases (GB) 0.19 0.19
Brain-Access-1-5M 9
i A2 o Q30 Bases (GB) 0.18 0.18 %
ol
AR Accesszam Insert Information 1 3
Insert Length Mean 161.04
Insert Length S.D. 84.29
Duplicates (% Reads) 7.40%
Alignment Quality 1
Read 1 Read 2
Total Aligned Reads (% Reads) 99.00% 97.63%
Abundant Reads (% Reads) 3.30% 3.28%
Unaligned Reads (% Reads) 1.00% 2.37%
Reads with spliced alignment (% Aligned Reads) 36.53% 39.93%
Reads aligned at multiple loci (% Aligned Reads) 8.26% 8.26%
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Projects
< .RNA-Seq: RNA Access Brain vs UHRR - 5Mio Reads per Sample . E TopHat Alignment & Call Fusions 4 Samples
A\

View Trash il

Download Analysis

i Analysis Info Coverage Uniformity !
=] Inputs Read 1 Read 2 Combined
[] output Fites Median CV 1.08 1.04 0.93
Median 3’ 0.00 0.00 0.00
.||| Analysis Reports Median 5’ 0.00 0.05 0.03
Summary
Reads aligned to correct strand 99.43% 99.44% 99.44%
UHR-Access-1-5M I
Brain-Access-1-5M Alignment Information ?* o
=
Brain-Access-2-5M o
Region Fold Coverage % Bases =]
UHR-Access-2-5M | <
"
Coding 8.97x 76.27%
UTR 1.32x 13.34%
Intron 0.03x 7.73%
Intergenic 0.01x 2.67%

Variant Calls 1

Homozygous reference 759,661
Heterozygous 3,396
Homozygous variant 48

SNV 3,429
Indel 15
To/Ty 2.80
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< .RNA-Seq: RNA Access Brain vs UHRR - 5Mio Reads per Sample . E TopHat Alignment & Call Fusions 4 Samples
A\
L L View Trash ll
A B C D E F G H | J K L M
. 1 |tracking_id class neargene_id gene_short_tss_id locus length coverage FPKM FPKM_conf_lo FPKM_conf_hi FPKM_status
1 Analysis Info 137|ERRFI1 - - ERRFI1  ERRFI1 TSS11136  chr1:8071778-8086393 - - 24.3462 20.1432 28.3779  OK
138/ TNFRSF25 - - TNFRSF25 TNFRSF25 TSS22792 chrl:6521213-6526255 - - 2.38611 0 4.8125 OK
ﬂ Inputs 139 PLEKHGS - - PLEKHGS PLEKHG5S  TSS10437,T!chrl:6526151-6580121 - - 2.37089 1.27203 3.62501 OK
140|RERE - - RERE RERE TSS20107,T: chr1:8412463-8877699 - - 11.5628 9.94616 13.1819 OK
[£) output Files 141|PARK7 - - |PARK7 |PARK7  |TSS18706 chrl:8021713-8045342 @ - - | 532345 | 494104 | 570598 OK
142 MIR34A - - MIR34A MIR34A TSS26 chr1:9211726-9211836 - - 0 0 0 OK
143 CA6 - - CA6 CA6 TSS18850 chr1:9005892-9035148 - - 0 0 0 OK
-||| Analysis Reports 144|SLC2A5 - - SLC2A5 SLC2A5 TSS14400 chr1:9097004-9129887 - - 1.40566 0.175708 2.81133 OK
145|SLC2A7 - - SLC2A7 SLC2A7 TSS5881  chr1:9063358-9086404 - - 0 0 0 OK
Summary UHR-Access-1-5M.genes ©)
UHR-Access-1-5M ' g 086 ” ’r RS
A B C D E F G H | J K L M
Brain-Access-1-5M " N - - i 3
1 |tracking_id class_nearestgene_id gene_sho tss_id locus length coverage FPKM FPKM_conf_lo FPKM_conf_hi FPKM_status g
Brain-Access-2-5M 245/NM_198681 - - PLEKHGS PLEKHGS TSS1491 chrl:6526151-6580121 5273 8.94E-21 2.51E-20 0 0.155726 OK v
UHRAccese 2 50 250/NM_001042682 - - RERE RERE TSS7449 chrl:8412463-8483747 6308 0.016586 0.05274 0 0.194124 OK g"
251 NM_001042681 - - RERE RERE TSS20107 chr1:8412463-8877699 8009 3.6195  11.5092 9.92649 13.1172 OK n
252/NM_012102 - - RERE RERE TSS20107 chr1:3412463-8877699 8194 0.00028 0.000889 0 0.0989519 OK
253|NM_001123377 |- B PARK7 PARK7  TSS18706 chrl:8021713-8045342 903 160.273 438.753 401.881 476.1 OK
254|NM_007262 - |- PARK7 PARK7  TSS18706 chrl1:8021713-8045342 961 34.1883 93.5918 75.3081 111.436 OK
255/NR_029610 - - MIR34A MIR34A TSS26 chr1:9211726-9211836 110 0 0 0 0 OK
256/ NM_001270500 - - CA6 CA6 TSS18850 chr1:9005892-9034503 995 0 0 0 0 OK
257/NM_001270502 - - CA6 CA6 TSS18850 chrl:9005892-9035148 1036 0 0 0 0 OK
UHR-Access-1-5M.isoforms )

Alignments

Alignment coverage

Reference FPKM values (genesi

Reference FPKM values (transcripts)

Genome VCF

TopHat fusion output (1 detected fusions)

Workflow version: 1.1.0 v
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< _.RNA-Seq: RNA Access Brain vs UHRR - 5Mio Reads per Sample

i Analysis Info

ﬂ Inputs

[5] output Fites

.||| Analysis Reports
Summary
UHR-Access-1-5M
Brain-Access-1-5M

Brain-Access-2-5M

UHR-Access-2-5M
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yownload Analysis

Projects

9

[

0.8

0.6

Coverage (Normalized)

10 2 k) @ 50 50 70 80 0 100

Normalized Position Along Transcript (5" to 3')

} Save Plot as SVG |’ Export Data as CSV }

Important Files for Download

illumina’

View Trash il

sh }oBjuod

Alignments
Alignment coverage
Reference FPKM values (genes)

Reference FPKM values (transcripts)

Genome VCF

TopHat fusion output (1 detected fusions)

Workflow version: 1.1.0 v
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€© Illumina VariantStudio —
A

@D

Home Annotation & Classification Reports

D L . E 2 2 FQ- _— @ % o ;zl::mu A Smaler | Save AsDefaut

- Current Sample: UHR-Access-1-... ¥ Current: v . Apply Default
e Wome S Sech | it s 555 S O cemorie 5 | e
Project 4 Samples 4 Filter Favorites 4 Table Options Layout 4
Filters 1 || Gene View o

Chr 10 GATAZ 20.5Kb

= NEE m h A i

Genotype Gene 4 Varant | Chr Coordinate ‘L’:;'gag: Type  Genotype Exonic Fiters Quality GOX A':ﬁ;?:s”e » A'tll’;';a"t g::g A'I;e':e;d DAe':;';fs COSMIC ID ;S;'I‘;Igs Prﬁlf’asr'y‘f;m
Heterozygote o
FIITEIEIE ANXA7  ASA/AT 10 75147478 1 insertion  het yes  PASS 33 33 1 12,5 29 3213
[ Hemizygote ARCN1  C>C/CA 11 118454607 1 insertion het yes  PASS 17 117 1 14.29 45 6 36,6
ASPM C>C/CT 1 197071084 1 insertion  het yes  PASS 8 86 1 12.5 43 5 35,5
Variant Type ATP1A1  C>C/CA 1 116926701 1 insertion het yes  PASS 300 300 1 1287 117 13 88,13
L] SNvs c3 G>G/GT 19 6719290 1 insertion  het yes  PASS 604 604 1 28 82 21 54,21
Insettions Inln) &l C=CICA 2 15737558 1 insertion het yes. PASS 53 53 1 33.33 1Z 363
Deletions » GATA3 T>T/TG 10 8111513 1 insertion het yes PASS 628 582 il 46.87 39 15 17,15 COSM1474805 carcinoma breast
[] Reference FISTIHIE C5C/CA 6 26157119 T inserion het ves  PASS 503 509 1 2083 13 172,10
LMAN1  A>A/AT 18 56998333 1 insertion  het yes  PASS 49 49 1 9.09 69 4 40,4
hromosome MALAT,... GT>GT/G 11 65268479 1 deletion  het yes  PASS 232 232 1 1779 325 45 208,45
@® All Chromosomes METTLI0 G>G/GA 10 126454015 1 insertion  het yes  PASS 128 127 1 50 1 55,5
O Autosomal MSH3 C>C/cA 5 79970914 1 insertion het yes  PASS 35 35 1 50 9 33,3
O Chvomosome: | | PRPFB G>G/GA 1 109242267 1 insertion  het yes  PASS 40 4 1 17.65 23 3 14,3
RAB14  A>A/AT 9 123952937 1 insertion het yes  PASS 74 74 1 2.22 23 4144
SMC4 C>CfcA 3 160120548 1 insertion  het yes  PASS 102 102 1 20.83 31 5 19,5

[] use Advanced Filter

Edit Filter...
Variant A
Pass Filter
O Quality >

Apply Filters =>
M« 4 Variant7of 15 » W M <1 5
Clear Filters [¥] Show Population Frequencies [¥] Show Transcript Info  [v] Show Custom Annotations  [¥] Show ClinVar  [V] Show Cosmic

} Variants I Genes | No-Call Regions [

Filter History
Sample: UHR-Access-1-5M.genome.vcf Genes,Variants: (9560, 26308) -> (15, 15) | ¥
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< _.RNA-Seq: RNA Access Brain vs UHRR - 5Mio Reads per Sample

i Analysis Info

ﬂ Inputs

[5] output Fites

.||| Analysis Reports
Summary
UHR-Access-1-5M
Brain-Access-1-5M

Brain-Access-2-5M

UHR-Access-2-5M

56

yownload Analysis

Projects

9

[

0.8

0.6

Coverage (Normalized)

10 2 k) @ 50 50 70 80 0 100

Normalized Position Along Transcript (5" to 3')

} Save Plot as SVG |’ Export Data as CSV }

Important Files for Download

illumina’

View Trash il

sh }oBjuod

Alignments

Alignment coverage

Reference FPKM values (genes)
Reference FPKM values (transcripts)

Genome VCF

TopHat fusion output (1 detected fusions)

Workflow version: 1.1.0 v
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Candidate fusion list

The following tables show fusion candidates where fusions are grouped based on their genomic locations (table description).

1. chr9-chr22 rr

[ABL1][chro][133720450][BCR[chr22][23632599][ 5[ 2] ][ 392.06]

table description

1. Gene on the "left" side of the fusion
2. Chromosome ID on the left

3. Coordinates on the left

4. Gene on the "right” side

5. Chromosome ID on the right

6. Coordinates on the right

7. Number of spanning reads

8. Number of spanning mate pairs

9. Number of spanning mate pairs where one end spans a fusion (reads spanning fusion with only a few bases are included)

If vou follow the the 9th column. it shows coordinates "numberl:number2”

similarly defined

ABL1 |chr9 133729450

BCR |chr22|23632599

I
[

where one end 1s located at a distance of "numberl" bases from the left genomic coordinate of a fusion and "number2

Left flanking sequence

Right flanking sequence

ACTCAGACCCTGAGGCTCAAAGTCAGATGCTACTGGCCGCTGAAGGGCTT

TTGAACTCTGCTTAAATCCAGTGGCTGAGTGGACGATGACATTCAGAAAC

reads
CTTTAGTTAT
<hr9 chr9 133730249 133729613 63n563n10m
chr9 chrd 133730239 133729602 S3n563n21m (CTTTAGTTATGCTTAGAGTGT

chrd chro 133730235 133729599 49m563n24m ICTTFAGTTATGCTTAGRGTSTIAT

chr9 chr9 133730223 133729586 37m563n3

CTTTAGTTATGCTTAGAGTGTTATCTCCACTGGCCAC

chr9 chr9 133729659 133729586 73m

CTTTAGTTATGCTTAGAGTGTTATCTCCACTGGCCAC

TTTAGTTATGCTTAGAGTGT TATCTCCACTGGCCACAAAATCATACAGTGCAACGAAAAGGTTGGGGTCATTTT
TGCTTAGAGTGTTATCTCCACTGGCCACAAAATCATACAGTGCAACGAAAAGGT TGGGGTCATTTTCACTGGGT
GTTATCTCCACTGGCCACAAAATCATACAGTGCAACGAAAAGGT TGGGGTCATTTTCACTGGGTCCAGCGAGA
GCCACAAAATCATACAGTGCAACGAAAAGGT TGGGGTCATTTTCACTGGGTCCAGCGAGAAGGTTTTCCTTGG
CACAAAATCATACAGTGCAACGAAAAGGT TGGGGTCATTTTCACTGGGTCCAGCGAGAAGGTTTTCCTTGGAGT
ABAATCATACAGTGCAACGAAAAGGTTGGGGTCATTTTCACTGGGTCCAGCGAGAAGGTTTTCCTTGGAGTTCC
TGCAACGAAAAGGT TGGGGTCATTTTCACTGGGTCCAGCGAGAAGGTTTTCCTTGGAGTTCCAACGAGCGGCTT
GGTTGGGGTCATTTTCACTGGGTCCAGCGAGAAGGTTTTCCTTGGAGTTCCAACGAGCGGCTTCACTCAGACCC
TCATTTTCACTGGGTCCAGCGAGAAGGTTTTCCTTGGAGT TCCAACGAGCGGC TTCACTCAGACCCTGAGGCTC
TGGAGTTCCAACGAGCGGCTTCACTCAGACCCTGAGGCTCAAAGTCAGATGCTACTGGCCGCTGAAGGGCTT
TCACTCAGACCCTGAGGCTCARAGTCAGATGCTACTGGCCGCTGAAGGGCTT  TTGAACTCTGCTTARATCCAG
CAAAGTCAGATGCTACTGGCCGCTGAAGEGCTT  TTGAACTCTGCTTAAATCCAGTGGCTGAGTGGACGATGAC
TCARAGTCAGATGCTACTGGCCGCTGAAGGGCTT  TTGAACTCTGCTTAAATCCAGTGGCTGAGTGGACGATGAC
ACTGGCCGCTGAAGEGCTT  TTGAACTCTGCTTAAATCCAGTGGCTGAGTGGACGATGACATTCAGAAACCCAT

chr9 chr9 133729622 133729548 74m
chr9 chr9 133729614 133729540 74m
chr9 chr9 133729604 133729531 73m
chr9 chr9 133729592 133729518 74m
chr9 chr9 133729589 133729515 74m
chr9 chr9 133729586 133729512 74m
chr9 chr9 133729574 133729500 74m
chr9 chr9 133729563 133729489 74m
chr9 chr9 133729555 133729481 74m
chr9 chr9 133729521 133729449 72m
chr9 chr22 133729501 23632578 52m23632600F21m
chr9 chr22 133729483 23632559 34m23632600F40m
chr9 chr22 133729483 23632559 34m23632600F40m
chr9 chr22 133729468 23632545 19m23632600F54m
chr9 chr22 133729463 23632539 14m23632600F60m

chr9 chr22 133729462 23632538 13m23632600F61m
chr9 chr22 133729453 23632529 4m23632600F76m
chr9 chr22 133729453 23632529 4m23632600F70m
chr22 chr22 23632595 23631804 71m717n3m
chr22 chr22 23632592 23631803 68m717ndm
chr22 chr22 23632586 23631796 62m717nllm
chr22 chr22 23632579 23631790 S55m717n17m
chr22 chr22 23632576 23631785 52m717n22m
chr22 chr22 23632573 23631783 49m717n24m
chr22 chr22 23632569 23631778 45m717n29m
chr22 chr22 23632562 23631771 38m717n36m
chr22 chr22 23632559 23631768 35m717n39m
chr22 chr22 23632556 23631765 32m717nd2m
chr22 chr22 23632553 23631762 29m717ndSm
chr22 chr22 23632541 23631750 17m717nS7m

CCGCTGAAGGGCTT  TTGAACTCTGCTTAAATCCAGTGGCTGAGTGGACGATGACATTCAGAAACCCATAGAGCC
CGCTGAAGEGCTT  TTGAACTCTGCTTAAATCCAGTGGCTGAGTGGACGATGACATTCAGAAACCCATAGAGCCC
GCTT  TTGAACTCTGCTTAAATCCAGTGGCTGAGTGGACGATGACATTCAGAAACCCATAGAGCCCCGGAGACTC
GCTT  TTGAACTCTGCTTAAATCCAGTGGCTGAGTGGACGATGACATTCAGAAACCCATAGAGCCCCGGAGACTC
ACTCTGCTTAAATCCAGTGGCTGAGTGGACGATGACAT TCAGAAACCCATAGAGCCCCGGAGACTCATCAT
CTGCTTAAATCCAGTGGCTGAGTGGACGATGACATTCAGAAACCCATAGAGCCCCGGAGACTCATCAT
CCAGTGGCTGAGTGGACGATGACATTCAGAAACCCATAGAGCCCCGGAGACTCATCAT
GTGGCTGAGTGGACGATGACATTCAGAAACCCATAGAGCCCCGGAGACTCATCAT
GCTGAGTGGACGATGACATTCAGAAACCCATAGAGCCCCGGAGACTCATCAT
GAGTGGACGATGACATTCAGAAACCCATAGAGCCCCGGAGACTCATCAT
GGACGATGACATTCAGAAACCCATAGAGCCCCGGAGACTCATCAT
GACATTCAGAAACCCATAGAGCCCCGGAGACTCATCAT
ATTCAGAAACCCATAGAGCCCCGGAGACTCATCAT
CAGAAACCCATAGAGCCCCGGAGACTCATCAT
AAACCCATAGAGCCCCGGAGACTCATCAT

CCCCGGAGACTCATCAT
chr22 chr22 23632538 23631747 14n717n60m CGGAGACTCATCAT
chr22 chr22 23632533 23631742 9m717n65m ACTCATCAT
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] Cuffinks Assembly & DE

o
v lluming, Inc.

App Session Name:

Save Results To:

Cufflinks Assembly & DE 03/15/2 e

Select Project(s):

Workshop x

TopHat Alignments Selection Criteria

Reference Genome:

(@)

Stranded: v e §
g

Options =
"

Novel Transcript Assembly: v e -

Control Group

Group Label: UHR @

TopHat Alignment App Result(s): Select App Resuli(s): ©

Adjust transcript assembly for @ ©

samples without polyA

selection:

Comparison Group

Group Label: Brain| @

TopHat Alignment App Result(s):

58

Homo sapiens/hg19 (RefSeq)

Select App Result(s): ©

This app is free.

-
Continue
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BaseSpace’
< .RNA-Seq: RNA Access Brain vs UHRR - 5Mio Reads per Sample . E Cufflinks Novel Assembly & DE Brain v UHRR
A\

i Analysis Info

Zl Inputs

[5] output Fites

.||| Analysis Reports

Cufflinks-Report

59

Overview

Control samples (UHRR)
UHR-Access-1-5M
UHR-Access-2-5M

Comparison samples (Brain)
Brain-Access-1-5M
Brain-Access-2-5M

FPKM tables: Genes / Transcripts

illumina’

View Trash il

Assembly 1
Control Comparison Merged
Gene Count 24,358 24,388 24,383
Transcript Count 49,045 50,236 52,862
Link to gene models GTF result GTF result GTF result
Relation to reference transcripts
Equal (=) 43,507 43,504 43,513
Potentially novel (j) 5,469 6,638 9,215
Unknown, intergenic (u) 54 70 99
Overlap with opposite-strand exon (x) 5 16 18
Other 12 8 17

lumina

sh }oBjuod
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< .RNA-Seq: RNA Access Brain vs UHRR - 5Mio Reads per Sample E Cufflinks Novel Assembly & DE Brain v UHRR
\A
Pawnlaad Ana - View Trash Il
Download Analysis
i Analysis Info Differential Expression !
=] Inputs Gene Count 24,383
@ Output Files AGene Count 7,216
Transcript Count 52,847
il Analysis Reports ATranscript Count 5,565
Sl I CuffDIff results differential gene expressionl differential transcript expressior{
A B C D E F G H | J K L M N
1 test_id gene_id gene locus sample_1 sample_2 status value_1 value_2 log2(fold_change) test_stat p_value ¢_value significant
60 |XLOC_000059 XLOC_000059 THAP3 chrl:6684924-6761966 UHRR Brain OK 5.544 7.417 0.420 0.571 0.45845 0.508114 no
61 |XLOC_000060 XLOC_000060 CAMTALl  chrl:6845383-7829766 UHRR Brain OK 23.242  35.323 0.604 1.816 0.0282 0.042372 yes
62 | XLOC_000061 XLOC_000061 VAMP3 chrl:7831328-7841492 UHRR Brain OK 9.196 8.234 -0.159 -0.445 0.5663 0.612817 no
63 | XLOC 000062 XLOC 000062 PER3 chr1:7844762-7905237 UHRR Brain OK 7.813  28.922 1.888 7.467  5.00E-05 0.00013 yes
64 |XLOC_000063 IXLOC 000063 PARK7  chrl:8021713-8045342 UHRR  Brain | OK | 568.514 | 517.327 | -0.136 -0.668  0.3358 | 0.383859 no
65 |XLOC_000064 XLOC_000064 SLC45A1 chr1:3384389-8404227 UHRR Brain OK 0.296  10.106 5.093 3.418 0.11235 0.147374 no
66 | XLOC_000065 XLOC_000065 ENO1-AS1 chrl:8921058-8939943 UHRR Brain NOTEST 0.000 0.000 0.000 0.000 1 1 no
67 | XLOC_000066 XLOC_000066 CAG6 chr1:9005892-9035148 UHRR Brain NOTEST 0.000 0.000 0.000 0.000 1 1 no
68 | XLOC_000067 XLOC_000067 H6PD chrl:9294862-9331394 UHRR Brain OK 7.293 3.533 -1.046 -3.604 5.00E-05 0.00013 yes
UHRR_vs_Brain.gene_exp ) <]
A B C D E F G H | J K L M N
1 test_id gene_id gene locus sample_1 sample_2 status value_1 value_2 log2(fold_change) test_stat p_value q_value significant
134 TCONS_00000133 XLOC_000062 PER3 chr1:7844762-7905237 UHRR Brain OK 5.213 7.826 0.586 0.711 0.3021 0.372398 no
135/ TCONS_00000134 XLOC_000062 PER3 chr1:7844762-7905237 UHRR Brain OK 0.805 5.151 2.678 1.199 0.3896 0.455824 no
136/ TCONS 00000135 XLOC 000062 PER3 chr1:7844762-7905237 UHRR Brain OK 0.933 9.629 3.367 2.073 0.17475 0.276365 no
137|TCONS_00000136 |XLOC 000063 PARK7 chrl:8021713-8045342 UHRR Brain OK 456.931 288.738 -0.662 -2.505 0.00045 0.001868 yes
138|TCONS_00000137 XLOC_000063 PARK7 chr1:8021713-8045342 UHRR Brain OK 111.583 228.589 1.035 2.260 | 0.00635 0.019173 yes
139 TCONS_00000138 XLOC_000064 SLC45A1 chr1:8384389-8404227 UHRR Brain OK 0.296 10.106 5.093 3.418 0.11235 0.21789 no
140/ TCONS_00000133 XLOC_000065 ENO1-AS1 chr1:8921058-8939943 UHRR Brain NOTEST 0.000 0.000 0.000 0.000 1 1 no
1471 TCONS_00000140 XLOC_000066 CA6 chr1:9005892-9035148 UHRR Brain NOTEST 0.000 0.000 0.000 0.000 1 1 no
142 TCONS_00000141 XLOC_000066 CAG6 chr1:9005892-9035148 UHRR Brain NOTEST 0.000 0.000 0.000 0.000 1 1 no
UHRR _vs_Brain.isoform_exp (1) ) <
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illumina’

Projects

< .RNA-Seq: RNA Access Brain vs UHRR - 5Mio Reads per Sample . ' Cufflinks Novel Assembly & DE Brain v UHRR

¥

A

Download Analysis

View Trash Il

i Analysis Info Differential Expression Gene Browser

Filters
ﬂ Inputs
|log2(ratio)|
[5] output Fites 0o @420
10
Significant
.||| Analysis Reports Choose a value... v é
T T X
Cufflinks-Repor £
Status ®
o
OK" gﬂ 0
0
g
Gene o
| ol
=
"
-10 -
-10 0 10
log2(UHRR FPKM)
Save Plot as SVG
TestID Gene Locus Status logz (UHRR FPKM)  log;(Brain FPKM) log;(Ratio) q Value  Significant
XLOC_003980 PHLDA2 chr11:2949502-2950650 OK 333 -10.00 -13.33 0.000 v
XLOC_003981 NAP1L4 chr11:2965659-3013607 OK 5.96 571 -0.25 0.148 X
XLOC_003983 CARS chr11:3022151-3078681 OK 460 415 -0.46 0.030 v
XLOC_003987 ZNF195 chr11:3379156-3400452 OK 3.26 2.50 -0.76 0.005 v
XLOC_003991 NUP98 chr11:3696239-3847601 OK 5.48 450 -0.98 0.000 v
XLOC_003992 RHOG chr11:3848207-3862213 OK 3N 217 -0.94 0.043 v
XLOC_004009 HBB chr11:5246695-5248301 OK -10.00 8.85 18.85 0.000 v
XLOC_004012 HBG1,HBG2 chr11:5269501-5276066 OK 9.96 0.15 -9.80 0.035 v
XLOC_004013 HBE1 chr11:5289579-5291373 OK 8.76 -10.00 -18.76 0.000 v
XLOC_004031 FAM160A2 chr11:6232563-6255941 OK 212 241 0.29 0.354 X
XLOC_004033 APBB1 chr11:6416354-6440644 OK 224 7.09 4.85 0.000 v
®
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illumina’

BaseSpace'
Integrative Genomics Viewer (IGV) T Y T T 5
The Integrative Genomics Viewer (IGV) app is a powerful genome browser that displays next-generation sequencing = .|“ — ﬁ
la alignr ( 1 mt Nir ar B
- T ird develope I el e da ﬁ
Your download should begin automatically. If the desktop app doesn’t open : —
automatically, you may need to manually open the “.jnlp” file that your ‘ z
browser downloaded.

First time downloading?

1 ‘ Install or Upgrade Java ‘ 2 ‘ Launch IGV \
o \ J o —

« Java version 7 or higher is required
« Ifthe download doesn't start automatically, click the Launch IGV button

above. This will download a jnlp file, which you may need to manually open

Always open files of this type

Show in folder

ilmn-igv-635621242....jnlp ¥ Show all downloads... X
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MultiOmics
Taking RNA-Seq to the Next Step

DNA
Methylation

DNA Array or
DNA Seq

- Hlumina

For Research Use Only. Not for use in diagnostic procedures.



Short RNAs are key players of gene regulation

‘@"

. microRNA viral
RNAI precursor infection

R

18-26 nt RNA
G Y 7100 i N A7 \;\
mRNA degradation inhibition of

translation gene silencing




TruSeq small RNA

Total RNA or
Purified Small RNA Fragments

I
3’ Ligation
Y
e
Y

. RT-PCR- 15t Strand Synthesis

PCR Ampification

v - Index Saquence

Gel Puriffication N\
v (Pocled Indax Opticn)
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TruSeq small RNA

e

Small RNA
Illumina, Inc.

miRNAs Analysis
B&Gu @ University of Torino

66

Alignment to abundant, mature miRNA,
other RNA and genomic. Outputs mature
mMiRNAs, isomiRs and piRNAs. Optional novel
precursor discovery and pairwise differential

expression analysis.

Differential miRNA expression analysis

between 2 conditions

miRBase 21 supported for

human, mouse & rat

100 samples/200Gb limit

25Gb/sample limit

Includes adapter trimming
miRBase 21 supported for

human and mouse and

optional download of latest

miRBase DB

Choice of Outlier replacement

from DESeq2

Adapter trimming not
included

No target gene info
available

Not compatible with
Functional Impact or
Pathway Analysis apps

Rat genome not
supported

No miRNA precursor
discovery

Not compatible with
Functional Impact or
Pathway Analysis apps

llumina



~— Figure 1: ChIP-Seq Workflow B

TruSeq ChIP

Nuclaus

;‘CTO;EIH{( and fractionate chromatlﬁ'

4

mmém

B. ChIP: Enriched DNA binding sites*

i

B

D. A-tailing
-
P5
N
" Rd1SP ) S
+*
resrEEe " ®
Ll

E. Ligate TruSeq index adapter

4

P5 Rd1 SP DNA Insert Index
5 S

Rd2 SP' P’

F. Denature and amplify to produce final product for sequencing
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ChlIP-Seq

ChIP-Seq for Protein-DNA interaction

ChIPSeq
BaseSpace Labs

68

Enriched region identification of
Chromosome IP (ChIP-Seq)
experiments and motive discovery.

Alignment & Peak Calling: MACS
Peak annotation and Motive
Enrichment: HOMER

Pairwise analysis recommended
ChIP vs Input and ChlIP vs ChIP
comparisons supported

Single ChlIP analysis (no control)
possible as well

* Identifies "narrow"
peaks (i.e transcription
factor binding sites),
not "broad" peaks (i.e
histone modifications).

* hgl9 only reference

llumina



How does DNA Methylation affect gene
expression?

« Chemical modification to our DNA (typically cytosine) that compacts
chromatin and effects gene expression.

Methylated Unmethylated
<> mooL
Silenced gene Active gene
o0 llumina

For Research Use Only. Not for use in diagnostic procedures.



Why Is Methylation Important?

Methylation affects it all: Cancer, development, Alzheimer's, aging,
ADHD, obesity, diabetes, addiction, infection...

New Approaches for Breast Tumor Diagnostics:
Epigenetic Profiles _ . . LiveScience January 2015
Posios 12252015545 amEST | Updaes: 02252015959 am 7 Fuffington Post April 2015 How Genes and Environment l

Conspire to Trigger Diabetes
Endurance training alters skeletal muscle 'at an epigenetic level' r

WhatlsEpigenetics.com January 2015

Twins Data Reshaping Nature Versus Nurture
Debate

NPR.org January 2012

20 llumina
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Why Is Studying Methylation Important?

Methylation can be changed
Medicine can alter methylation
Exercise, your environment and actions can alter methylation

Methylation changes before DNA in tumors, giving us earlier
warnings

Epigenetic Therapy of Cancer With 5-Aza-2"-Deoxycytidine
(decitabine) Momparler Seminars in oncology 2005

Effects of the Social Environment and Stress on Glucocorticoid
Receptor Gene Methylation: A Systematic Review

Turecki et al., Biological psychiatry 2016

llumina

71
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Methylation Analysis Technology

The bang for your buck model

TruSeq DNA

$5,000 Methylation
(WGBS)

Q0

3

& TruSeq
D Methyl

o $500 Capture
)

O

o Infinium®

= EPIC Array

<

$50

Amplicon
Nextera ®

»

10s 500K 1M 2M 5SM 20M 50M

72 For Research Use Only. Not for use in diagnostic procedures. ”um Ina’




How does this technology work?
Methylation Analysis With Bisulfite Conversion

bisulfi¢te : ! : \_ )

PCR
y
-—0—0—06—"0— Methylation Sequencing:
|dentify the difference between a
S ASASASE GG C and A in targeted regions up to

38M+ CpG sites in complete
regions

73 For Research Use Only. Not for use in diagnostic procedures. ”um Ina’



Methylation Arrays or Sequencing

74

CH, CH, CH, CH,CH,

oo 00000 bOOLH 0dode

Microarray | \jnmethylated region  Methylated region Methylated region

Data Calls
Methyl-Seq
Da'[aCaIIS Uu-u-u-u-u M-M-M-M-M U-M-U-M-U
O CpG U Unmethylated sequencing call

QO CpG target on array M Methylated sequencing calll

for large scale screens

across CpG rich regions

and can call SNPs, indels within the region covered

For Research Use Only. Not for use in diagnostic procedures.
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Methylation Technology Options

4 )
$5,000

N /
)
a
2 4 )
©
0p)]
5$500
S J - J
o
£
<

$50
Amplicon
10s 500K 1M 2M SM 20M S50M
# of CpG sites
75 For Research Use Only. Not for use in diagnostic procedures. ”um|na®



Amplicon Bisulfite Sequencing Workflow

Analyze
BaseSpace®

Prepare Libraries Sequence

Nextera XT MiniSeq™ or MiSeq®

U—

PCR Amplify converted DNA
(custom primers)

‘/ ™~

l\\i v J CPO base pearson cor.
- -]
’ samplel g
Nextera XT Library Prep . “Inmnhmnﬂﬂ -3

Referencel

as

* 1-10s of CpGs

» Custom Targets
« $10-100 per sample

0

00

08 02 04 o5

76 For Research Use Only. Not for use in diagnostic procedures. ”um Ina’



Methylation Technology Options

TruSeq DNA
$5,000 Methylation
(WGBS)

ple
N

S 30-50M CpGs
3 Whole genome

ST_>$5OO Any organism

@ L $3000-7000 per sample
o

c [ J

<

$50

»

10s 500K 1M 2M 5M 20M 50M
# of CpG sites
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Whole Genome Bisulfite Sequencing Workflow

Sequence Analyze
NextSeq or HiSeq BaseSpace

Prepare Libraries
TruSeq DNA Methylation

= lialial

Genomic DNA
l Bisulfite Conversion
-U
| —
U_
differential methylation annotation
l PCR
@ promoter
a 'EXOFI
Sequencing Library 8% E ::EL‘:genic

14 %

41 %
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Methylation Technology Options

4 I
$5,000
\ %
« >850K CpGs
 Human
« CpG Islands, promoters
2 and enhancers ~
% « $330/sample US list price
7]
5$500
S J
o
.E
<
$50
10s 500K 1M 2M 5M 20M 50M
# of CpG sites
79 For Research Use Only. Not for use in diagnostic procedures. ”um|na®



Methylation Array Workflow

Analyze
GenomeStudio and
BioConductor Apps

Prepare Samples Scan
Infinium® MethylationEPIC iScan® or HiScan®

HU Normal Cancer M

80 For Research Use Only. Not for use in diagnostic procedures. ”um Ina’



Infinium® Methylation Arrays

R 2015: EPIC Array
g/‘ « Same trusted chemistry,

‘ refreshed content
2010: 450K Array

« Enhancer regions (as
« New chemistry identified by ENCODE,
» 1000+ publications FANTOMS) added

« Focused on gene * >90% backwards
2007: 27K Array bodies and promoters compatible with 450K
e First Infinium « EWAS studies content

» 98%+ R? for samples run on
each array side by side

Methylation array

81 For Research Use Only. Not for use in diagnostic procedures. ”um|na@



Methylation Technology Options

$5,000

ple

$500

All-in Price Per Sam

$50

82

« 3M CpGs

» Gene body, promoter,
and enhancer focused

* Human

« $400-600/sample

Targeted
Methyl Seq

10s

500K 1M 2M SM 20M
# of CpG sites

For Research Use Only. Not for use in diagnostic procedures.
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TruSeq Methyl Capture Workflow

Sequence NextSeq®
or HiSeq®

Prepare Libraries
TruSeq Methyl Capture

Analyze
BaseSpace

differential methylation annotation

@ promoter
O exon
9% 3 intron
@ intergenic

14 %

83 For Research Use Only. Not for use in diagnostic procedures. ”um Ina’



Sequencing Content Compared to Array

Infinium MethylationEPIC TruSeq Methyl Capture
B hip DMR EPIC DMR DMR
Differentially
Unique to EPIC Array Methylated
3% (67) Region

Unique to
Methyl
Capture EPIC

Covered by
Methyl
Capture EPIC

Covered by
EPIC Array

97% 56%
(2160) (8865)

84 For Research Use Only. Not for use in diagnostic procedures. |”Um Ina’



TruSeq Methyl Capture Content

Genome TruSeq Methyl Kit R Kit A
Capture, EPIC

Total Size 3000 Mb 107 Mb 84 Mb 81 Mb
CpG Sites 28.22M 3.34M 3.15M 2.80M
Differentially Methylated  1.9M 345K 240K 227K
Regions from WGBS
Transcription Factor 229K 180K 62K 62K
Binding Sites
FANTOMS Enhancers 28.5K 28.2K 56.0K 53.7K

85 For Research Use Only. Not for use in diagnostic procedures. ”um Ina’



TruSeq Methyl Capture Content

" TruSeq Methyl Capture EPIC

= Kit R

—_ Kit A

S

B 1007

® 90-

8 80

O -

8 60

S 5

§ 40

o 30

E 20

[

8 0 “CpGlslands  CpGShores CpG Shelves  TSS200 Promoters ~ DNAse HS Open MEDs FANTOMS
chromatin enhancers

Traditional Epigenetic Regions Emerging Epigenetic Regions
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Sequencing a TruSeq Methyl Capture Library

- Sequencing System | Samples / Run

Mid-Output Flow Cell

NextSeq®
High-Output Flow Cell 8

Rapid Run Mode, 10
Dual Flow Cell

HiSeq® 2500

High-Output Mode, 79
Dual Flow Cell

HiSeq® 3000 Single Flow Cell 45
HiSeq® 4000 Dual Flow Cell 90

87 For Research Use Only. Not for use in diagnostic procedures. ”um Ina’



Methylation Sequencing Analysis Workflow

* Map sequencing reads to a reference genome
* Define that reference for targeted sequencing (manifest)
NIfsiNsEIER ° Bisulfite conversion specific aligner like BISMARK

-
MethylSeq

» Based on bisulfite conversion rate
* Calculated as % methylated

CallCpG
llumina, Inc. Methylaﬁion Also uses BISMARK

* Differential methylation between samples with MethylKit
oo |orli-n * Tumor/Normal, Treated/untreated, etc

Samples

a

MethylKit

BaseSpace Labs

- lumina

For Research Use Only. Not for use in diagnostic procedures.



m MethylSeq v1.0.1

lllumina, Inc.

Analysis Name: MethylSeq 07/29/2016 10:39:08

Save Results To: Select Project(s):

MethylTest X

Sample: Select Sample(s):

NA18507-4M X

Library prep kit (human only) is directional @ directional () non-directional @
(2 strands) or non-directional (4 strands):

» Advanced

89

For Research Use Only. Not for use in diagnostic procedures.
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3
Ana|yses Showing 4 of 4

O NAME LAST MODIFIED APPLICATION

0O MethylSeqv2 Beta 07/27/2016 1:52:15 Jul 28, 2016 MethylSeqv2 Beta

0 MethylKit 06/14/2016 9:17:25- WG Jun 14,2016 MethylKit

O MethylKit 06/14/2016 10:00:13- Targeted Jun 14,2016 MethylKit

C[ MethylSeqv2 06/13/2016 9:48:51 Jun 14,2016 MethylSeqv2 ]

4
METHYLATION SUMMARY
Category C's in CpG C's in CHG C's in CHH
Methylated 89665270 1446786 3517887
Unmethylated 126210732 516721145 1455240390
90 [l umina
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Kicking off MethylKit analysis

BaseSpace | Fra’t "t

4| MethylKit v1.0.1
BaseSpace Labs

App Session Name:

Sample:

Reference:

Minimum CpG Coverage:

Percent Methylation Difference:

g-value:

Output Project:

91

DASHBOARD PREP RUNS PROJECTS APPS PUBLIC DATA

MethylKit 09/23/2016 10:28:19

Select App Result(s):
MethylSeqC X
MethylSeqD X

Select App Result(s):

MethylSeqB X

MethylSeqA X

10 ©
25 ©

0.01 ©

J |

—

S—

For Research Use Only. Not for use in diagnostic procedures.

Replicates —

— Compare

Replicates
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MethylKit comparing samples

differential methylation annotation

9%

35%

41 %

92
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E00m

promoter
exon
intron
intergenic

14 %

08 00 04 08

04 08 00

Correlation

CpG base pearson cor.

111111

2b_12_combine55M

0.60

0.60

0.60

2d_14_combine55M

L

0.991

2c_13_combine55M

|

llumina
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Comparing samples — Output Files

93

H & H = % | 3 |
& Home Layout Tables Charts SmartArt Formulas Data
Edit : Font : Alignment
[&| Fil ~ [calibriBody) |v[12 |+ A~ | A~ §‘=J = I

OCIGQI" ] B1 I | [—Jl lvl l& v A

v -

il
|
Wi
4
Tl

=4 1009

Review

d ‘abcv | )WrapText v

Paste (W VYea™ | L L4 | = | i | | owwe | )| | | J | 1$—=l Merge
A1 0 @ (= fx| chr

_J A [ B [ - ] D ] E [ F [ G [ H [ I
1 |chr start end strand pvalue gvalue meth.diff
~ 2 |chrl 16243 16243 + 6.66E-16  2.37E-15 -44.521203
~ 3 |chrl 19322 19322 + 0.0070852 0.00936097 30.3763441
4 |chrl 129332 129332 + 0 0 -50.609863
5 |chrl 135028 135028 + 1.25E-10  3.17E-10 -36.446101
6 |chrl 135031 135031 + 1.39E-08  3.05E-08 -30.40005
7 |chrl 135150 135150 + 0 0 -44.936624
~ 8 |chrl 135232 135232 + 3.50E-11  S.18E-11 -34.963422
-9 |chrl 135252 135252 + 1.21E-14  3.99E-14 -37.35335
10 |chrl 135324 135324 + 5.26E-06  S.44E-06 -32.894737
11 |chrl 137877 137877 + 1.36E-09  3.20E-09 -52.913753
12 |chrl 137855 137955 + 119E-05  2.08E-05 -40.828625

13 |chrl 138309 138909 + 3.15E-07  6.22E-07 -43.333333

llumina
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Correlating Methylation Bi

oconductor

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

with RNA-Seq Data

94

Differential Methylation (array or sequencing) and matched RNA-Seq analysis
Bioconductor Package @ bioconductor.org/packages/MethylMix/
Demo data available from TCGA

Differential Methylation (array or sequencing) and matched RNA-Seq analysis
Bioconductor Package @ bioconductor.org/packages/COHCAP/

Discussion groups online for Q&A

Demo data included

Humina
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October 2015

What is ATAC-seq?

Assay for Transposase-Accessible Chromatin sequencing

iCommumw

NEWSLETTER

Surveying the Chromatin Landscape with
Next-Generation Sequencing

Researchers develop novel sequencing methods with the MiSeq® and HiSeq® Systems to
understand the epigenome and its impact on cancer and immune disease.

Introduction

Every csl in the human body has long strands of deaxyrbonucieic
acid (DNA) compactly folded inside its nuckeus. That folding is made
passitle by chromatin, the complex of macromolecues thet package
each csl's DNA into that small, condensed volume—an architecture
necessary 10 protect its structure and sequence. Understanding
chromtin and this dy are crucial to i
how the gerome works. Its tightly g and folds provide
a unique physical landscape for gene transcription—aone that has.
profound implications for our understanding of gene regulation,
replication, and expression. Scientists are now finding new ways 1o
delve o chromatin's marry biochernical mysteries.

Wiliam Greeniead, PhD, an assistant professor in Stanford University's
renowned genetics is focused on 8

the 2 meters of DNA in each cell nudeus are folded and stored.
“About 95% of the genome is fokded and saquestersd swey in the
chromtin,” Dr. Greenesf said. “Orly & smal percentage is scosssible
10 the transcription machinery. Deciphering how that all works is
intriguing and important”

iCommunity spoke with Dr. Greenkeaf about his team's development
of 2 new next-generation secuencing (NGS) methods to better survey
the enigmatic chromatin landscape: as=y for transposase-acoessitle

chvomstin sequencing (ATAC-seq)’ and single-cell ATAC-Seq (scATAC-

=20} He believes that these spproaches might one day provide
new insights into the development and trestment of cancer and
autoimmune disesse.

Q: What sparked your interest in applied physics?

Williarn Greenleaf (WG): | was shways inerested in molecular
bikogy—particulrly DNA and the molscular machinery of the
genome. But as an undergrad, | wented to aveid chernistry, 50 |
studied physics instead. | ended up getting my PHD in applied physics
with 3 focus on single-molecule biophysics, because | was erested
N L ary
out tasks within the osl. During my postdoc, | was titten by the high-
throughput sequencing bug. We were thinking a lot about new ways
10 spproach thess difierent complex bilogicd questions. A ssquencer
can make hundreds of milions or even bilions of messurements
across the gename and that's what is needed 1o understand the
complexty of this bickgy.

Q: What does high-throughput sequencing provide over the other
methods you used previously?

WG: As a grad student, | periormed experiments on indhidusl
molecules. It's lsbor-ntersive work—and you have 10 deal with a lot
of handcrafied data. After a few years, | wanted 1o fnd a dilerentt
way. | warited 10 do the exact opposite —take an enarmous number

For Rasearch Use Only. Not for use in diagnoatic procedures.
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of messurements very quickly. So we've been working 1o repurpose
the infrastructure assodiated with high-throughput sequencers 1o do
massive scale biochemistry on nuckic acids.

Q: What inspired you to develop new tools to study chromatin?
WG: We have a grest understanding of the structure of DNA—and

2 good understanding of a single nudeosome. However, that's where
our high-resoluion undenstanding of the nudeus ends. The question
of how DNA i orgarized at the kilobase kngth scale remirs a
fundamental question 10 be answered. We don't krow all that much
about how the nucksosomes that bind 1o DNA tightly are shifling
around, how the transcription factor binding sites might be competing
for DNA, and how cdifferent transeription factors may coopere to
buld entencers. These things touch and interact machanicaly 1o
ke things happen. We need 1o understand the logic of the physical
requistery landscape — the regulome, if you wil —to see what makes
2 gene fire or not.

One of the sigrificant quastions is how a cell can mark and use thess
difierent elements 1o change their biclogical state. We know that sl
the difierent cells in a body have the same genome effectively, yet they
do increditly different things. | lie 1o think of dhromatin as a physical
tendscape that tells the cell which parts of the DNA 1o use and
which parts 10 ignore. | a senss, it's a major organizational principle
of biclogy.

Q: Has the data from the Encyclopedia of DNA Elements (ENCODE)
Consortium and Epigenetics Roadmap provided a gimpse into

the reguiome?

WG: Recent work from the ENCODE consortium and the Epigenomics
Roadmap have tried to ikistrate how diflerent elements in DNA

are functional, and how they can be marked and used. That initial

Dr. Wiliam Greenleaf is an assistant professor in the Stanford
University Genetics Department.

® 2013
Bulk ATAC-seq

Amplify
and
sequence

Figure 1. Scheme for ATAC-seq technic. Transposase enzyme (green), bearing sequencing adaptors (red and blue), is
incorporated only in regions of open chromatin (between nucleosomes in grey). Allowing to amplify those open regions
by PCR. | Credit: Buenrostro et al. 2013. Nat. Methods 10, 1213-8.

2015

Single cell

ATAC-seq

* Prof Greenleaf co-founded Epinomics company

lumina



Why do researchers want to look at chromatin

structures?

Gene

Histone

Histone tail

DNA inaccessible, gene inactive

Histone tail

97

Acetyl group

DNA accessible, gene active

Methylation of DNA and
histones causes nucleosomes
to pack tightly together.
Transcription factors cannot
bind the DNA, and genes are
not expressed.

Histone acetylation results

in loose packing of nucleo-
somes. Transcription factors
can bind the DNA and genes
are expressed.

lumina



ATAC-seq combines data signal results of legacy
methods MNase and DNase

dh ol ol A ol ol
il -

1l i
«28x ulls l"l |“ " "I |"l glils  .m8s

SPACE BETWEEN: DNase-seq and ATAC-seq are used to sequence and map exposed regions of DNA, whereas
MNase-seq maps regions that are protected by nucleosomes. But because the methods provide snapshots of a
dynamic process that is averaged across many thousands of cells, DNase- and ATAC-seq do not provide data that

perfectly complement those of MNase-seq. (TF = transcription factor)
BASED ON EPIGENETICS CHROMATIN, 7:33, 2014, REDRAWN WITH PERMISSION.

http://www.the-scientist.com/?articles.view/articleNo/44772/title/Reveling-in-the-Revealed/
Tsompana and Buck: Chromatin accessibility: a window into the genome. Epigenetics & Chromatin 2014 7:33
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ATAC-seq workflow

» Easy, 3 hour workflow

» Requires least amount of cells
compared to other methods

» Number of reads for a region
correlates with how open that
chromatin is at a single nucleotide
resolution.

99

Harvest cells. An
accurate cell number
is key to the success

of the experiment.

Clesed chromatin
Lyse cells to

M} generate a crude
l Open chromatin nUC|eI preparatlon
@
M Tn5 tagmentation
®

Purify the
fragmented and
tagged DNA.

PCR amplify and

j / purify the amplified
’\ DNA.
/\\/

l Sequence
Amplify and sequence

illumina




How many ATAC-seq samples can you run on a HiSeq?

Assuming 50M reads per

ATAC-seq sample Up to 50 samples Up to 100 samples

100 lumina



ATAC-seq data analysis

(@ | Demultiplexing
Y
FASTQ files

» Analysis remains an evolving ® YA'ignment

challenge for researchers. BAM files

. . Filtering and QC

» BaseSpace will launch an v

AT AC-seq analysis app Cleaned alignment files

coming soon v l l N

DNase-seq FAIRE-seq ATAC-seq

Assay QC
Visualization

Peak
10 calling

Y
Peak file

CORE

. analysis
Y

CORE locations

Tsompana and Buck: Chromatin accessibility: a window into the genome. Epigenetics & Chromatin 2014 7:33
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Explosion of methods...For All You Seq

RNA Transcription
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http://www.illumina.com/content/dam/illumina-marketing/documents/applications/ngs-library-prep/ForAllYouSeqMethods.pdf
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Methods Selector

Methods for transcriptomic analysis:

Ribo-Seg/ART-Seq/GTI-Seq

RNA
RNA O./\ RNA - — "/ — '/ ANA - —_— - —_— — S
k‘ K& rRNA rRNA

Ribo-Seq: Ribosome profiling. Global Ribosome RNase digestion RNA extraction rRNA depletion RNA extraction Reverse transcription cDNA
translation initiation sequencing (GTI-Seq)

Active mRNA Translation Sequencing (ART-seq), also called ribosome profiling (Ribo-Seq ) or Global Translation Initiation Sequencing (GTI-Seq ), isolates RNA that is being
processed by the ribosome in order to monitor the translation process. In this method ribosome-bound RNA first undergoes digestion. The RNA is then extracted and the
rRNA is depleted. Extracted RNA is reverse-transcribed to cDNA. Deep sequencing of the cDNA provides the sequences of RNAs bound by ribosomes during translation.

References:
ART-Seq/Ribo-Seq: Ingolia N. T., Ghaemmaghami S., Newman J. R. and Weissman J. S. (2009) Genome-wide analysis in vivo of translation with nucleotide resolution using ribosome profiling. Science
324: 218-223

GTI-Seq: Wan J. and Qian S. B. (2014) TISdb: a database for alternative translation initiation in mammalian cells. Nucleic Acids Res 42: D845-850

Associated kits:
« ARTseq/TruSeq Ribosome Profiling kit

Find the right kit

http://www.illumina.com/science/sequencing-method-explorer.html
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Thank you!

Questions?
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