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Genome Analyzer Transcriptional Analysis
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Tag Sequencing
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Gene Expression
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Digital gene expression analysis of two life cycle
stages of the human-infective parasite,
Trypanosoma brucei gambiense reveals
differentially expressed clusters of co-regulated

genes
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MRNA-Seq Data is Information Rich

MRNA Expression Profiling

Alternative Splicing Analysis

Analysis of expressed SNPs and mutations
Analysis of Allelic-specific Expression
Chimeric Transcript Discovery

Gene Discovery and Annotation

llumina
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Read Counts for All RefSeq Genes

& GenomeStudio - RNA Sequencing - magc35
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RNA-seqg and Microarray Compared

» Expression levels are shown, as measured by RNA-Seq and tiling
arrays for Saccharomyces cerevisiae cells. Agree for genes with
medium levels of expression, but correlation is very low for genes
with either low or high expression levels.

Low Medium
Correlation = 0.099 Correlation = 0.509

w

S

Expression levels by tiling array
w

Expression levels by RNA-Seq (log2)
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RPKM

Performance of RNA sequencing is superior to other gene
expression profiling methods
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Overview of mMRNA-Seq Assays

Start with 1 ug of Total RNA

Purify poly-A mRNA
Randomly Fragment RNA
Random Priming ( 7 RNA Ligation
Random Prime mRNA —> cDNA CIP Treatment
PNK Treatment
Make 2nd Strand cDNA Ligate 3'- Small RNA Adapters
Ligate Sequencing Adapters Ligate 5’- Small RNA Adapters

RT to make cDNA

|

PCR Amplify 15 Cycles

Purify, Quantify

Grow Clusters

Sequence on Genome Analyzer
—  8ingle or Paired-end Reads
—  35to 100 base read lengths
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Overlapping of PMPCB and DNAJC2 genes on two
strands
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Divergent Transcription from Active Promoters
Amy C. Seila, ef al.

Science 322, 1849 (2008);

DO 10.1126/s5cience. 1162253

Nascent ENA Sequencing Reveals Widespread
Pausing and Divergent Initiation at Human

Promoters

Leighton J. Core, ef al.
Science 322, 1845 (2008);
DOl 10.1126/science 1162228
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Differential Allelic Expression

Advances in the identification and analysis of allele-specific expression
Christopher G Bell and Stephan Beck

Address: Medical Genomics, University College London Canecer Institute, Huntley Street, London WC1E 6BT, UK.

Correspondence: Stephan Beck. Email: s.beck@ucl.ac.uk

OPEN £ ACCESS Franly avallable anline @ PLoS one

Transcriptome-Wide Identification of Novel Imprinted
Genes in Neonatal Mouse Brain

Xu Wang', Qi Sun®, Sean D. McGrath®, Elaine R. Mardis®, Paul D. Soloway®, Andrew G. Clark"
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Read Counts for All RefSeq Exons

& GenomeStudio - RNA Sequencing - magc35
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248 1 1279597 1279752 MER &S 0.60 o4 073 121
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Making Sense

“... studying transcription for a long
time and never seen this kind of
transcription before ... but we also
see a polymerase that appears to be
pointing in the wrong direction.” -
Seila/Sharp, MIT

“The gene, in other words, is in an identity crisis.” |[lumina
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Gene Fusions

doid 0038 natured TE3 S

naure

LETTERS

Chimera Chimera Class Location 5' Gen . . . .
Transcriptome sequencing to detect gene fusions in
BCR-ABLT Class |: Translocation ~ 22q11.23 BCR, breakpoint ¢
cancer
MRPST0.HPR Class I: Translocation 6p21.1 WRES; mno::honsc Christopher A Maher'**, Chandan Kumnar-Sinha'"*, Xuhong Cao'~, Shanker Kalyana-Sundaram’”, Bo Han"~,
Erosoun Kiaojun Jing'”, Lee Sam'?, Terrence Barrette ™, Nallasivam Palanisamy™ & Arul M. Chinnaiyan 45
Class Il Inter- 140133 UOND, UaUyIgiyweTon Fiiase, veta
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TMPRSS2.ERC Class lIl; Iqterstrbal 219223 TMPRSS2, hansmuam protease, 210223 ERG, v-ets erythroblastosis virus E26  VCaP, VCaP- Long read, Short read, RT-PCR, FISH
Deletion senine 2 oncogene homolog (avian) Met
. Class lll: Interstitial s . ; ZDHHC7, zinc finger, DHHC-type VCaP, VCaP-
P10-ZDHHC7 : 16024 1 P10, ubiguitin 1 16024 1 5 k rt read, gRT-PCR, H
USP10-ZDHHC. Deletion 662 USP10, ubiguitin specific peptidase 10 652 contalning 7 Met Long read, Short read, g CR. aCG
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INF649-ZNF577  Class V- Readthrough 191333 ZNF649, zinc finger protein 649 195133 SoRBI oo N JRT-PCR
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p222 transcription factor peptidase, site 2
363 m (1= 3.3 .- %2 ABLY ¥.e
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Research

Integrative analysis of the melanoma transcriptome

Michael F. Berger,' Joshua Z. Levin,' Krishna Vijayendran,-* Andrey Sivachenko,’

Xian Adiconis," Jared Maguire,' Laura A. Johnson,"# James Robinson,' Roel G, Verhaak,'*
Carrie Sougnez,' Robert C. Onofrio,” Liuda Ziaugra,' Kristian Cibulskis,' Elisabeth Laine,’
Jordi Barretina,’ Wendy Winckler,' David E. Fisher,** Gad Getz,' Matthew Meyerson,'-*¢
David B. ]aﬁe,1 Stacey B. Gabricl,' Eric 5. Landl:r,""“ Reinhard Dummﬂrf‘

Andreas Gnirke,' Chad Nusbaum, and Levi A. Garraway'**"*
'The Brood Institute of MIT and Honvard, Cambridge, Massachusetts 02142, USA; Department of Medical Oncology, Dana-Farber
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Foxa2 Binds in Unknown Regions

chri: 196130000| 196185000
68 _ FoxA2 ChiP-Seq peaks

FoxA2

1

Known FoxA2 target sites from Lit
FoxfA2_trargets

UCSC Known Genes Based on Unifrot, RefSeq, and GenBank mRNA
Known Genes

Mouse ESTs Including unspliced
CK617377 (E558
Vertebrate MUlItiz Alignment & Conservation

°°"s°”'a“°"._.,n.__ IANRTRPEAR II A, ...“..‘_.L.J_L__.‘_.Ll.,i.m.l.lld_... tl

chri4: | 27602000| 276063000| 27604000| 27605004| 276060008| 27667000|
o4 _ FoxA2 ChiIFP-Seq peaks
FoxfAz2

1

Known FoxA2 target sites from

FoxA2_targets

UCSC Known Genes Based on UniProt, RefSeq, and GenBank mRNA
Known Genes

Mouse ESTs Including Unspliced
Mouse ESTs

Vertebrate MUItiz Alignment & Conservation

Conservation H l N M
HRER BRAN J.

... two remote peaks in regions containing no known genes. The first peak (unknown

#4) lies close to a mouse EST, while the second peak (unknown #5) overlaps and is

close to highly conserved sequence regions. x
I q ’ llumina

. A —
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Chromatin signature reveals over a thousand highly
conserved large non-coding RNAs in mammals

Mitchell Guttman'?, Ideo Amit?, Manuel Garber?, Courtney French', Michael F. Lin', David Feldser®, Maite Huarte™",
Or Zuk!, Bryce W. Carey™®, lohn P. Cassady™®, Moran M. Cabili”, Rudolf Jaenisch™®, Tarjei 5. Mikkelsen'?,

Tyler Jacks™?, Nir Hacohen'”, Bradley E. Bernstein'"'", Manolis Kellis'”, Aviv Regev', John L. Rinn"*''*

& Eric S. Lander =7 #*

a 153 kb -
3 e 1.- -ul.l-l- .hl.nlulL .l
E e i ph el B s o J e = AE e B e Tt d e A o e kIR [ .J-
b b
= |-:35-I- .. . —
= med
b 19 Kb
K4
mes e — e . et e, e ——
- - - Heart Bramn
O K36- A4 kb LimncRMA-
2 2] amefnatiiiee i et < S
15 ko~ [ | GaroH
S ™ | |
T . [— | - = - *“ [ 1 B
(£ =43 kb) [— — E = ==
< K- 14 kb Exon 1 2 3 4 5 (=1
mee3 300 bp —
— L —_— =
| — —
2] N .
e
Ex=on 1'-.-'2 2‘.;3 :1._,.4 4_';5 5._.-'5
s | .lllll.uu.ll..u_lll N _—
II . | — —

EE=E= B b o0 e

5

Figure 1 | Intergenic K4-K36 domains produce multi-exonic RNAs.



More to small RNA than known microRNASs

Ui s Non-coding RNA Fragment

Total RNA (1.0 pg) @ Unaligned - no match
® Mapped to Genome 9%

OmiFBase only 1%,
EmiFBasze & gONA,

33%

— _ Potential
™ o miws @ Unaligned - no match
J mMapped to Genome 5%
125 bp - OmiRBase only
o »  EmiRBase & gDNA 20%
75bp B W Adaptor only
0%
rRNA, tRNA, adaptor contamination
Standard Protocol: <3% .
CRNAVLS 50 1t band: 6% llumina
SRNA v1.5 22 nt band: 8% ’
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More to small RNAS ...

Hairpin RNA induces secondary small interfering RNA
synthesis and silencing in frans in fission yeast

Femke Simmer'*", Alessia Buscaino'*, Isabelle C. Kos-Braun'¥, Alexander Kagansky', Abdelhalim Boukaba™,
Takeshi Urano?, Alastair R.W. Kerr! & Robin C. Allshire!'*

Cross-mapping and the identification of editing
sites in mature microRNAs in high-throughput
sequencing libraries

Michiel |.L. de Hoon," Ryan |. Taft,? Takehiro Hashimoto,’

Mutsumi Kanamori-Katayama,' Hideya Kawaiji,' Mitsuoki Kawano,’
Mami Kishima,' Timo Lassmann,” Geoffrey ). Faulkner,® John S. Mattick,?
Carsten O. Daub,’ Piero Carninci,’ Jun Kawai,’ Harukazu Suzuki,’

and Yoshihide Hayashizaki'*

Tiny RNAs associated with transcription start sites
in animals

Ryan ] Taftl, Evgeny A Glazov?, Nicole Cloonan!, Cas Simons!, Stuart Stephenl, Geoffrey | Faulkner!,
Timo Lassmann?, Alistair R R Forrest®*, Sean M Grimmond!, Kate Schroder!, Katharine Irvine',
Takahiro Arakawa®, Mari Nakamura®, Atsutaka Kubosaki®, Kengo Hayashida®, Chika Kawazu?,
Mitsuyoshi Murata®, Hiromi Nishiyori?, Shiro Fukuda?, Jun Kawai®, Carsten O Daub?®, David A Hume'?,
Harukazu Suzuki3, Valerio Orlando®7, Piero Carninci®, Yoshihide Hayashizaki3 & John S Mattick!

Post-transcriptional regulation of miR-27 in murine
cytomegalovirus infection

llumina

AMY H. BUCK,"* JONATHAN PEROT,* MICHAEL A. CHISHOLM,'* DIWAKAR . ]'(UMA_R,"2
LEE TUDDENHAM,? VALERIE COGNAT,* LISA MARCINOWSKI,® LARS DOLKEN,® and SEBASTIEN PFEFFER®
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Identification of micro-RNA targets

5mG AAAAA
mRNA cleavage
site
3 P
2
o
o
3
o)
5
5mG 5mP AAAAA 'g
I} e .
: )
Ligate mRNA position
High-throughput
sequencing
Henderson, 2009 Numina



miR-124- _
Gene dependent Tx Ago—miR-124
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Ribo-Seq. ——— P
RNA engaged in translation nmﬂl random
digasticn fragmertation
. si7e salacton,
Genome-Wide Analysis In Vivo of Translation with Nucleotide Resolution Using l polyadenytation
Ribosome Profiling —
Nicholas T. Ingolia,l* Sina Ghaemmagllann',1’2 Jon R. S, Newmen,' Jonathan $, Weissman’ m
"Howard Hughes Medical Tnstitte, Department of Cellular and Molecular Phanmacology, University of Califomia, San l AT prmerain linkers
Francisco, and Califomia Instfute for Quantitaive Biosciences, San Francisco, CA 94158, USA. “Present address: Institute for rRiERres fEnesipton
Neurodegeneratrve Diseases, University of Californa, San Francisco, San Francisco, CA 94138, USA. o R
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Genome Analyzer Transcriptional Analysis

RNA from mitochondria —
RNA from nucleus —

RNA from cytoplasm —_—

v

Sub-fractionate the RNA

Tag Sequence '
(a snippet) « = + Poly-A RNA

* RNA without rRNA
Sequence the whole RNA “—1 . RNA without ...

Humina



C,t Curves and cDNA Normalization

Fold-back (FB) DNA

% SSDNA

l

rRNA

/ Highly-repetitive (HR) component

Moderately-repetitive

(MR) component
MtRNA
Single/low-copy

/ (SL) component

Log Cot 10°

HUITirnid
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Double strand nuclease normalization

MRNA-Seq Total RNA-Seq
Purified Total RNA Purified Total RNA
Poly-A Selection ﬂ
RNA Fragmentation RNA Fragmentation
cDNA Synthesis* cDNA Synthesis*

Adapter Ligation & PCR Adapter Ligation & PCR

DSN Normalization

Humina



DSN Library Normalization Process Overview

> LI brary |S me |ted at 980C 3 cDMA flanked by known sdapier sequences
[ TN ey [ w— LT —
: TTTT—] C— : TTT1—/
i -'“H-u'l rare bransirgd]
[ TTTI—

abundan! irmnscnpl
]M-el'l:ing and hybridization

> Library is hybridized at 68°C | T —— —
[ TTTTC—]

s cOA fraotion  — LI | s—

} TTTTL 1

nairal zed ss oDk fraotion

> DSN Cleavage

] D5 W raatment

[— e o I R I ARARC
[— I — T T T ]
hydrody s —F I I | —

[ ASART

»PCR to enrich library

[ TTTT_—1
narrralized ws cONA fraction

PR with primer ]

: i, —

» Grow Clusters and Sequence : S
1 i, N—

—1 TITTIE—

— i, M—

— T

From Evrogen.com
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Total RNA-Seq Method Overview

RNA from any organism — bacteria, plants, animals

v

Less than 100 nanograms of total RNA

v

Full-length cDNA coverage of all RNA molecules

v

v

Works with low quality RNA — even FFPE preparations

Normalization protocol can be used with most RNA-Seq

v

protocols

Humina



Comparison of Output from Different Protocols

© 90%
® UniqueMap
80% = mtRNA

= rRNA

70%

60%

50%

40%

30%

20% |

10% -

Poly-A Poly—A with DSN Total RNA with DSN Total RNA with RiboMinus



Many ncRNAs are often transcribed from the same strand as mRNA

= 3 _casawva - SE (1pxI=2B)

+ DSN

_U
=]

T

>

3 HOsE OaD s _# casawva - SE (1pxI=2B)
== Total RNA + DSN
111,624,482 111,624,662 111,524,843 111,625,022 111,525,202 111,625,382 111,525,662 111,625,742 111,525,922

tigai

I SHRORATS

Normalization|- FFPE
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Many non-coding RNAs are seen with Total RNA-Seq

HCT20172- SE (1pxI=21B)

HCT201T2- 5E (1oxl=215)
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DSN Normalization has little effect on most mRNAS

Poly-A mRNA (+ DSN)

Poly-A MRNA (no DSN) Humina



Many non-coding RNAs are observed with
Total RNA-Seqg Method

Total RNA vs. Poly-A mRNA

10"

Plot shows gene level count data

10’

for all RefSeq Genes

10"

Total RNA

w

Poly-A mRNA
Humina



Fold Change of Total RNA-Seq vs. qRT-PCR

10

R =0.947
Slope =1.01

Fold Change for gRT-PCR:
Brain/UHR

I * I I I
-10 5 0 5

Fold Change for Total RNA-SEQ:
Brain/lUHR

10

Key Variables:
RNA is degraded
No Poly-A Selection
+ DSN Normalization

0.1 pg input total RNA

llumina

Revolution — RNA-Seq — PCR-free — Ribo-Seq — CLIP-Seq — Normalization - FFPE



B A"5?:\-:"-‘-"|..- - -
Q e ok e W
~ez Ty
; *-\.—_,\_‘. = 'Arrc .
- - - :
= NI S e C““'GI‘G--
“RUCATERr6(
- e
P*%ﬁ\;\n-;.(.-rcu-u’...,.-'

—‘\‘C“Lc(’"f:.- v
oo
(P:(‘ wor="

RNA-Seq in FFPE

Humina




RNA-Seq Protocol Variations

MRNA-Seq Total RNA-Seq Total RNA-Seq
Purified Total RNA Purified Total RNA Total RNA from FFPE
Poly-A Selection ﬂ ﬂ
RNA Fragmentation RNA Fragmentation ﬁ
cDNA Synthesis* cDNA Synthesis* cDNA Synthesis*
Adapter Ligation & PCR Adapter Ligation & PCR Adapter Ligation & PCR
Normalization Normalization
Hlumina



Total RNA-Seq protocol on FFPE Samples

» Two Cancer Samples

— Her2 and Basal breast cancer sub-types

» Two types of RNA preparations

— Total RNA from fresh/frozen tissue and highly degraded FFPE RNA

» RIN of the fresh samples are 9.3 and 8.3

FU I | I | | #13 .
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Pair-wise Comparison of FFPE

10"F
10°F

102;— R2=0.89

10°%F

10F

100%

107 10" 10° 10° 102 10° 10*

FFPE Total RNA-Seq vs. Fresh Total RNA-Seq

llumina
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MUCL1(mucin-like 1 gene)

13 +

=2 _cswvl.7_c - SE
=3

1 pxI=58)

FFPE - Basal

=3_cswvl . 7_c - SE (1pxI=8B8)

25 r

13 +

=4_cswvl . 7_c - SE (1pxI=8B8)

13

Number of reads Number of reads Number of reads Number of reads

=5_cswvl . 7_c - SE (1pxI=8B8)

25

13 +

s6_c=sv1.7_c - SE (1pxI=68)
" —

s7_c=svl.7_c - SE (1pxI=68)

25

13 +

Number of reads Number of reads Number of reads Number of reads

FFPE - Her2

Fresh mRNA - Basal

Fresh mRNA - Her2

Fresh Total RNA - Basal

Replicate 1

Fresh Total RNA — Her2

Fresh Total RNA - Basal
Replicate 2

Fresh Total RNA — Her2

Humina




Whole Transcriptome Studies on H|Seq 2000 System

"

INDIVIDUAL HUMAN TISSUES
16 tissues, 1 lane per tissue
Standard Poly-A mRNA-Seq Library Preps

TOTAL HUMAN TRANSCRIPTOME

Equal Mixture of 16 Human Tissues

Strand-specific mMRNA-Seq

Body Map 2.0 Project

Adrenal, Adipose, Brain, Breast, Colon, Heart,
Kidney, Liver, Lung, Lymph Node, Ovary, Prostate,
Skeletal Muscle, Testis, Thyroid, White Blood Cells

SUMMARY OF RUN METRICS

Format reF;I(::I S Aver(ggi?( sl,zpru Lg-rinlz)ates Yield
Individual human tissues 2 X50 2.55B 0.22%, 0.44% >120 Gb in <5 days
Individual human tissues 1 X75 1.27B 0.37%, 0.52% >95 Gb in <4 days
Total human transcriptome | 1 X 100 1.19B 0.67%, 0.81% >115 Gb in <5 days P
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HET1073S - SE (1 pxl=1 TE)

Cytogenetic Band
Sequence [+
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b
PCR GAPDH
o222t
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= 0.0 &
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el
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PCR APOB

Avg bage coverage
[a]
=
]
T

0.0 bt 1)1 14 i1 .

HCT1073E6 - SE (1 pxl=308
163.8 (1 1

«ak  NO PCR

Avg bage coverage

a1 11 d 1 ..

on

HCT10737 - SE (1 pxI=508
1859 (1 1

No PCR

3.0+

Avg hase coverage

[ N Y B

oo

1222 HZT10735 - SE (1pxI=308)

Avg hase coverage
(]
=
o

bt o
2 L] + e :fili-i“ —ui-.:q:z:-l_m:f.ﬂ L ﬂ_
Basze Position 21,073,093 21,073,535 21,056,013 21092475 21,098 933 21,103,393 21.111,833 21118313 211247735 2113
Cytogenetic Band
Sequence (+) No secuence data file foumd for this chromosome.
HCT107 35
- | — i - 1 H—i— i APCE
- A H-———H UL H—i—i i APCE

Gene D | Gene Details | Selected Probe Info | CpG lsland | Available Data Tracks

Revolution — RNA-Seq + PCR-free|— Ribo-Seq — CLIP-Seq — Normalization - FFPE




HCT10736 Counts (Raw)

No PCR vs PCR (15 cycles)

HCT10736 Counts (Raw) vs HCT10738 Counts (Raw)
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Samples/flow cell and cost/sample (all consum.)

GAlle GAlIX HiScanSQ  HiSeq 2000
DGE (25bp, 2 60 125 125 250
million) € 230 € 205 € 204 € 192
RNA-Seq (75x2, 20 6 13 13 25
million) € 1585 € 898 € 835 €522
ChiP-Seq (TF) 125 250 250 500

€ 252 € 231 € 229 €219
Virus/BAC clones 2,770 5,555 5,555 11,111
(100x2, 30x) € 209 € 207 € 207 € 206
Bact./GWAS 277 556 556 1,111
(100x2, 30x) € 242 € 224 € 222 €214
Hu exome (100x2, 28 56 56 111
30x) € 568 € 387 € 368 € 287
Hu genome (100x2, 0.28 0.56 0.56 € 5,616
30x) € 36,444 € 18,325 € 16,43

@300GDb/run 4
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Estrogen receptor alpha controls a gene network in luminal-like breast cancer
cells comprising multiple transcription factors and microRNAs. Cicatiello L ...
Am J Pathol (2010) 176: 2113-30.

1270 genes respond to beta-estradiol, includes several direct
targets of Eralpha, organized in a gene regulation cascade,
stemming from ligand-activated receptor and reaching a large
number of downstream targets via AP-2gamma, B-cell activating
transcription factor, E2F1 and 2, E74-like factor 3, GTF2IRD1, hairy
and enhancer of split homologue-1, MYB, SMAD3, RARalpha, and
RXRalpha transcription factors.

MicroRNAs integral components of this gene regulation network;
mMiR-107, miR-424, miR-570, miR-618, and miR-760 are regulated
by 17beta-estradiol along with other microRNAs that can target a
significant number of transcripts belonging to one or more estrogen-
responsive gene clusters.

llumina
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Reduced Representation Bisulfite Seq

.

Genomic DNA

‘ Restriction Enzyme Digestion

‘ Size Select 200 +/- 25 bp p)
N e &= B |

‘ Bisulfite Treatment
‘ Sequence Ends of Selected Fragments
— — —
| | |
— — C—

‘ Data Analysis
=11 -

Genome-scale DNA methylation maps of pluripotent
and differentiated cells

Alexander Metssaar' %, Tarjel § Mikelsen™**, Hongeang Gu', Manus Wemig', lscob Hama',
Andrey Swichenko’, Xiaolan Zhang’. Beadiy £ Bermatoin'**, Cnad Nusbaum’, Dawd B, Jaf’, Andreas Gairke',
Rudoll lnenisch'’ & Enc 5. Landeor' 4




BC Cell Line RRBS Data - MMEL1 Gene
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BC Cell Line RRBS Data - CD247 Gene
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BC Cell Line RRBS Data - CDH13 Gene

o sition/scarch [chi16.81.216.604-81.221.066 e = 253 bo.

=co= e = ke | 1
a1 1 Si1=1Fsaal Si1=1saaal Si1=1ssaal Si1=19aaal Si1=19saal Si1=caaaal Si1=sasaal =s1==1 aaal S1ss1=wal
— ToEAS Mer SRS S
e T _me s
- _ A
Zz e meTnoEG =
e T _me s e
— iea = ERoF1— A _methCRs
TR Ti_a_methces
. il IJ. ]
- - - =

EE—T1—1__meThcEs

1 ETa4 74 _metheses

11

e me e
_ el |
- 1| I —

ET4 T4 _metThcRS_m

1 =T I S

MDA-MB-231 ”

1 PO A4 ES e T RS

[ .4

:- |
MDA-MB-468 ._°. b

1 TATO _me e

TaATo_meThses

-
T q 7 D = - AT _methe e

TATO_me TS

1= ET=a_methcEss

ET=o_metThcEs

BT20 i -

ET=o_metThses

1ea FISF 1 &m_met RS es

SF 1 EA_meThcos

MCF10

(34

FCEL om_methops =

IS 1 BRI e TSGR

mer=oo Sene=
coHLs

CEs T=lomdd=s cI=dondds - Som Bose= see L ishE Sroeems
.

Revolution — RNA-Seq — PCR-free — RIbo-Seq — CLIP-Seq — Normalization - FFPE



Correlation of RRBS and mRNA-Seq Data for PRKD1 Gene

chrl4:29,027,620-29,554,515 PRKD1 gene methylation for 5’ CpG island region been =]
dramatically changed and anti-correlates well with mRNA levels - MRNA levels
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CDH13 (H-cadherin): increased methylation in lung tumor

Lung
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Study both individual CpG sites and CpG Islands

llumina
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Reduced Representation Bisulfite Sequencing _ _ _
Whole Genome Bisulfite Sequencing

size 5.263 bp. - Gene Models

ion/search [chr16:81,216,604-81,221,866

|chms cwaz. 3y Wl Bic.

CRHAZK

TunZHorm_t ight _methcps

LRSMorT_t ight_me

il X L 1
a TUrS oMt I 9hE _methCps_F
[T | Ling perma e |

LIRZMOrm_T {9kt _me

S e ——

!ll“ ||
1N

ungTunors_t ight_

PE—
-—
——

U2 TunorB_t ight_

—— ——

COH LS
CpiG Is1an:

CRiG: 99

[ [y

Humina



CpG Island Methylation Changes & Pathways

What are in these pathways that change?

Top 3 Pathways by Enrichment

cAMP-mediated Signaling

NI = 2.09¢-8
- ® ) Cell Death
G-Protein Coupled Receptor Signaling Related
(p = 4.17e-7) Pathways

Axonal Guidance Signaling
(p = 1.18e-6)

Implication: increased methylation of cell death related
pathways could promote cell growth and cancer progression

Humina



Experimental Data Available

RNA-Seq
» 50 bp paired-end standard mRNA-Seq

» 100 bp single-read directional mMRNA-Seq
DNA Methylation - RRBS
CNV - low pass genomic DNA sequencing

Small RNA Analysis

llumina
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