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* Overview of MAGnIfy ChIP
System

e ChIP-Seq workflow
— Sample prep
— Library construction
— Bead preparation
— SOLID sequencing

e ChIP DNA (1-10ng)
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sample “ Library y Emulsion SOLIiD™
Preparation 7 Construction _#

4. Reverse cross-link
and digest protein.

1. Cross-link bound 2. Isolate chromatin and
proteins w DNA shear DNA.

3. Pracipitate

chromatin with
protein-specific
antibody.

Control: Skip step 3 (precipitate chromatin with protein-specific antibody)
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ChlP-validated antibodies

Protein A/G Dynabead ® Mix

Faster processing of washes

Rapid Reverse Crosslink & Proteinase Digestion

Magnetic bead DNA purification
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This optimized system provides a faster and more
reproducible solution for Chromatin Immunoprecipitation

Reduce overall ChIP protocol time by one day

Reduce input cell number per ChlIP experiment (10k-300k
cells required)

Decrease background caused by non-specific binding-
through the use of Dynabeads®

Improve reproducibility due to optimized magnetic DNA
purification (avoid columns and phenol/chloroform steps)

Increase confidence in results due to optimized and
reproducible components, and antibodies qualified in
Chromatin Immunoprecipitation

Easily increase throughput with small volumes, magnetic
protocol and magnet compatible with multi-channel pipetting

Reduce experimental error with Dynabeads® Protein A/G
Mix- worry less about antibody compatibility






Breast and Prostate Cancer
*Elevated H3-K27 Tri-Methylation associated with poor prognosis

MAGnify™ ChlIP Kit Association of Histone K27 Tri-M ethylation

3
£ @ MCF7
Ch|P-C{PCR % m MDA-MB-231
e
RARDb1 Er-alpha p21
(- / 0 0 MRNA expression*
( 0 / 0 mRNA expression*

* (Kondo et al, Nature Genetics 2008)
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MCF7 cells

Crosslink 1% Formaldehyde 10 minutes
Lyse/Sonicate chromatin

Dilute chromatin to 100,000 per ChIP
Perform ChIP with Histone H3-K27Me3
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Quant-iIT™ dsDNA HS Assay Kits for use with the Qubit®
fluorometer (optional)

4 % % 7. SOLID Library Preparation: Modified Fragment Express
Protocol

Input: (Tested 5ng and 10ng for library prep)
H3-K27Me3 (1 ChIP): 1ng
H3-K27Me3 (pooled 5 ChIPs): 5ng

ChIP-DNA ready for Library preparation l

SOLID Sequencing

=
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Sample Library Emulsion SOLiD™ Data
Preparation Construction PCR Sequencing Analysis

(Elute in 50-100ul)

MAGnify ChiP DNA Materials Needed
1ng-10ng

 Invitrogen Fragment Library Core Kit
« Agencourt AMPure Beads

AMPure bead clean up

AMPure bead clean up

*15-18 cycles

AMPure bead clean up

ey o0 sea
Emulsion pla . D
PCR
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2% Amp material 3% Amp material
before AMPure after AMPure

A B C D 1 2 3 4

Lane 1 Input 5ng

Lane 2 Input 10ng

Lane 3 ChIP (1 ChIP sample from MAGnify ~1ng)
Lane 4 (5 ChIP samples pooled from MAGnify ~5ng)

300bp

First gel picture

Shear DNA to average size

of 250-300bp or less 300bp

Ran out gel longer
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Bioruptor: MCF7 crosslinked chromatin 1
Million cells in 100ul MAGnify Lysis Buffer
(1x16cycles)

2. Bioruptor: MCF7 crosslinked chromatin 2
Million cells in 100ul MAGnify Lysis Buffer
(1x16cycles)

3. Bioruptor: MCF7 crosslinked chromatin 3
Million cells in 100ul MAGnify Lysis Buffer

(1x16cycles)
Imillion cells/50ul
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The optimized MAGnify Lysis Buffer with Bioruptor shearing conditions
can yield DNA fragment range within 100-300bp (lanes 1,2,3)
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ample Library Emulsion soLiD™ Data

Preparation sf‘,,,g# Construction Sequencing y Analysis
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ePCR Enrichment Deposition
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ePCR: 200pqg and 560pg template tested: both with 60 cycles
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ePCR: 200pg template;60cycles
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Sample

Total
Mapped
Beads

Uniquely
Mapped%

Input

18408483

9850358
(53.5%)

ChiP:1

11173732

6622420
(58.9%)

*5 mismatches/50bp
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Total Mapped

Sample Beads Uniquely Mapped%
42171394 21881287

Input 5ng (51.9%)

22903167

42290059

Input 10ng (54.8%)
41787110 25208875

ChiP:1 (60.3%)

ChlP:

(pooled 5 28986645 18027833

ChiP) (62.1%)

Anton Valouev, Jeffrey Ichikawa, Thaisan Tonthat, et al
A high-resolution, nucleosome position map of
universal sequence-dictated positioning, Genome Res

C. elegans reveals a lack of
2008, 18, 1050-1063



PASR
tiRNA

genomic DNA
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non-coding regions AAA  polyadenylation
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* Only 1-5% of the transcriptome is coding RNA (eukaryotes). What
does the rest of it do?

« Current annotation provides framework but is limited to coding RNA
and requires validation

* Whole Transcriptome Analysis provides insight into the complexity of
biology by enabling the discovery of
— coding RNA
— non coding RNA
— alternate splicing
— antisense transcripts
— fusion transcripts
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RNA source Characteristics
Poly-A RNA » Polyadenylated fraction of the transcriptome
* None of the abundant ribosomal or non coding RNAs
* Only represents 2 — 5% of all transcripts
rRNA depleted * Coding & non coding RNA minus the abundant rRNA
RNA
» Useful in discovery and quantitation
Total RNA » See entire transcriptome

 Includes abundant rRNAS
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0.2-0.5ug rRNA-depleted total RNA or poly(A) RNA Obtain total RNA then determine the quality
Fragment the RNA Purify/enrich small RNA if necessary
Clean up the RNA Quantitate small RNA sample and determine input amount

Hybridize and ligate the RNA adapters over night
Perform reverse transcription
Purify the cDNA
Size select the cDNA
Amplify the cDNA
Purify the amplified DNA

Assess the yield and size distribution of the amplified DNA

v
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The RNA barcodes are sold in 3 modules for
a total of 48 barcodes.

Barcodes in kits that include 16 barcoded 3’
PCR primers with one 5’ PCR primer

Provide 5 X100 uL PCR rxns for each
barcode (2 libraries/BC, 32 libraries/kit)

Available Now
— SOLiID™ Transcriptome
Multiplexing Kit (Set 1-16), pn
4427046

COMING SOON:

— SOLID™ RNA Barcoding Kit Module
17-32 pn 44531809.

— SOLID™ RNA Barcoding Kit Module
33-48 pn 4453191.

COMING LATER in 2010

— SOLID RNA Barcode Kit module 49-
64, SOLID RNA Barcode Kit module
65-80, SOLID RNA Barcode Kit
module 81-96
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Final Library

_ .. Fstag | __ BCtag
P1 DNA/RNA Insert IA |BC| P2
DNA Method — Adaptor ligation
N\
Pl DNA Insert 1A BCl P2

RNA Prep — Barcode PCR - for all RNA applications

P1

P1

DNA Insert

BC

P2
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RNAse lI In-gel PCR

fragmentation and RT and and
purification purification purification -
Sample ) ) =) ) ) "
Ligate Gel Size SOLID library
(100ng) Adapters selection

Check size and yield
(Qubit and Bioanalyzer)

Det. library yield and size
(Bioanalyzer)

200-

100-
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20000
18000
16000
14000
12000
10000

8000

6000

Detected Genes (RPKM=>0.1)

4000
2000

50

100 150

Number of Reads

200

250
Millions

High percentage of RefSeq transcripts detected with increasing numbers of

sequences generated

80% of
known
RefSeqs
detected in
any given
reference
sample
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ERCC1 RSquare=0.977
ERCC2 RSquare=0.965
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Log2(ERCC1/ERCC2)

Expected Log2(ERCCI1/ERCC?2)

-1 -0.585

7 8 9 10 11 12 13 14 15 16 17 18 19 20
Mean of ERCC1 and ERCC2
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TagMan HBRR/UHRR Ratio TagMan HBRR/UHRR Ratio

High correlation to TagMan data (r>0.92),
Good agreement of ratios between the platforms

Exon array dynamic range compressed compared to SOLID™ Whole
Transcriptome RNA Seq data. RNA Seq has similar dynamic range as TagMan.



 RNA is transcribed from both DNA strands

 The SOLID™ Whole Transcriptome Analysis Kit conserves strand
information by directional addition of primer/adapters to the RNA

/\5' 3' A\Unique 3’
. (1 T

* Mapping sequence back to a specific strand of DNA changes the
picture

The picture without strand information The picture with strand information

— L]
— - e

— N N
— N N
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CARM1 sequence coverage YIPF2 sequence coverage

e

CARML1 annotation
YIPF2 annotation

e

* Reads map accurately to sense or antisense strand

* The data shows that both red and blue transcripts reads extend beyond the 3’ end in
the genome annotation

* Following validation, the genome annotation can be updated
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2 transcripts appear in the genome annotation with alternative 3’ ends on
the left (dark blue boxes at the bottom)

The box highlights a region unique 3’ end of the short isoform. The
red box contains a regions unique to the long isoform.

Long isoform present in this sample.

— The red sequence reads align and map to the annotation of the long isoform.
— no reads mapped in the blue box that corresponds to the short isoform
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Sequence coverage
across exon junctions

2 transcripts appear in the genome annotation with alternative 3’ ends on
the left (dark blue boxes at the bottom)

SOLID™ Whole Transcriptome data illustrates the presence of the long
transcript in this sample.

Sequence read shown below spans an exon — exon junction
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Read coverage

SOLID Sequence Coverage on breakpoint

|

BCR ABL

Fusion transcripts can occur due to translocations or can be ‘read-throughs’

t(9:22) is a common translocation in CML (Leukemia), fusing the BCR and
ABL gene

SOLID™ Whole Transcriptome Analysis, 50 bp reads sequence coverage
across BCR-ABL breakpoint
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chrl_+ 81666252 81666351
(KIAAD786 NM_012302

—_— chr2_+ 197589449 197589548
(ANKRD44 NM_153697

158 reads

Fusion Candidate 1 _
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Candidate 1

Candidate 2

Candidate 3

Candidate 4

Candidate 5

Candidate 6

Candidate 7
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An example of massive
gene duplication  GEX

Gene Expression

CNV

<

Normal (+)

Tumor (+)

SOLID~
aCGH -7

1x

/
Oncogene A \ Gene C

Gene D

Oncogene A/ Gene D = 13x over-expressed in tumor
Gene B/ C = 22x over-expressed in tumor
Gene E = 51x over-expressed in tumor

)

All genes in massively duplicated
DNA region in tumor sample
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An example of a gene deletion  GEXx

Normal (+)

Tumor (+)

Gene Expression

NGS ~
0.5
CNV {aCGH—> ”

Deletions

Gene K1 = Kinase inhibitor, a candidate tumor suppressor gene (120x).
Gene K2 = Kinase inhibitor, known tumor suppressor gene
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Differential expression

Novel transcripts
— non-coding RNAs
— repeat elements

Novel exon — exon junctions

Expressed SNPs
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First Comprehensive, single
nucleotide resolution view of a
bacterial transcriptome

Structural information
— multi-gene operon structure
— transcriptional start sites

Quantitative information
— expression levels

|dentified novel genes
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 Identifies 3X more genes than a
microarray in a single
blastomere.

 Identifies ~1700 novel splice
junctions not seen on
microarrays

* Up to 20% of all genes have
Isoforms not seen on
microarrays
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SAGE

SOLID™ SAGE Data Analysis Tool
Stand alone

Small RNA

rna2zmap
Maps to genome and miBase

Counts tags

AB Whole Transcriptome Analysis Pipeline

Maps reads to a reference (RefSeq or genome for antisense transcripts)
Counts tags for exons and genes

Finds novel transcribed regions

Visualization of data in UCSC Genome Browser

Available to download at info.appliedbiosystems.com/solidsoftwarecommunity
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MCM7 gene with alternate 5’ ends, replicates from tissues A & B
MCM7 is more highly expressed in tissue B than A0
NMO0059116 transcript is more abundant in tissue B

NM182776 is present at low levels in both tissues
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Enrich for small RNA with
Traditional PAGE or

flashPAGE (10-200ng)
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Preparation of whole transcriptome RNA

0.2-0.5ug rRNA-depleted total RNA or poly(A) RNA

|

Fragment the RNA

Clean up the RNA

SOLID™ amplified library construction

Preparation of small RNA

Obtain total RNA then determine the quality

Purify/enrich small RNA if necessary

‘ Providing detailed

‘ amount

guideline on how to
determine input

Small RNA|

Quantitate small RNA sample and determine input amount

Hybridize and ligate the RN A adapters over night

Perform reverse transcription <€—

Purify the cDNA

Size select the cDNA

Amplify the cDNA

<+—

Heat denaturing and adding
exogenous RT primer

Performing size selection on
cDNA rather than PCR
products

Small RNA|

Purify the, amplified DNA

Assess the yield and size distribution of the amplified DNA

v

SOLID™ System templated bead preparation and sequenc  ing
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* Plan your experiments to include multiples of 4 different
barcoded libraries in every multiplex sequencing pool to preserve
color balance.

e |tis not recommended to mix Small RNA and WT libraries in one
multiplex pool since it will complicate sequencing and data
analysis.

— 35 bp vs 50 bp (+25 reverse)
— 5-10 million vs >30 million mappable reads
— Different pipelines
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No

A 4

Total RNA Prep

RIN &

Yes

Isolate total RNA that contains small RNA,
dilute to 50-100 ng based on nanodrop

Evaluate RNA Integrity on Agilent Nano Chip

A

Quantitate miRNA

8.5%

Evaluate %miRNA on Agilent Small RNA Chip

PureLink | flashPAGE
Enrichment Purification

A

Hybrydization
and Ligation

Evaluate miRNA on Agilent Small RNA Chip
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Evaluate miRNA Content by Agilent Small RNA Chip

100 ng total RNA input-
placenta miRNA% = 3.188/100*100% = 3.2%

16 ng small RNA (10-40 nts) if using 500 ng total for  ligation
HBR miRNA% = 0.844/100*100% = 0.84%

4.22 ng small RNA (10-40 nts) if using 500 ng total f  or ligation
Hela miRNA% = 0.110/100*100% = 0.11%

0.55 ng small RNA (10-40 nts) if using 500 ng total f  or ligation
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SOLID™ Small RNA Expression Kit
Reproducibility & Dynamic Range

Replicate samples from
placenta on 2 quadrants of a
slide (423 miRNA shown)

Reproducibility R?Z=0.99

Over 6 logs of dynamic
range
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Seqguencing coverage from Small RNA Kit (SREK)

10 million mappable reads per sample is recommended
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Preparation of whole transcriptome RNA Preparation of small RNA

0.2-0.5ug rRNA-depleted total RNA or poly(A) RNA Obtain total RNA then determine the quality Providing detailed
‘ ‘ guideline on how to
Fragment the RNA Purify/enrich small RNA if necessary determine input
‘ amount Small RNA
Clean up the RNA Quantitate small RNA sample and determine input amount

SOLID™ amplified library construction
Hybridize and ligate the RN A adapters over night

Heat denaturing a-nd adding — Perform reverse transcription <4— Heat denaturing a_nd adding
exogenous RT primer exogenous RT primer
Purify the cDNA
Slightly longer running time Performing size selection on
and selecting larger cDNA —»  Size select the cDNA <«— cDNA rather than PCR
fragments products
WT Amplify the cDNA Small RNA|
Purify the, amplified DNA Measuring %120-
130 bp to evaluate
Assess the yield and size distribution of the amplified DNA4¢— library quality
Small RNA|

SOLID™ System templated bead preparation and sequenc  ing
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* Optimized ChlIP-Seq protocol for deep sequencing with
1ng of immunoprecipitated DNA

* Whole Transcriptome analysis with 100 ng of PolyA or
200 ng of ribosomal depleted Total RNA

« Enriched small RNA analysis with 10ng of mIRNA
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