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oCalling something junk just because- wi
minded. | suggest replacing this designation with-‘funktionally unknown DNA. | would
prefer to think of our genome as
-GregoryPetsko Genome Biology, 2003



2. RNA-Seq technical paper
3. MAQC vs. RNA -Seq

4. SEQC
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Finemapped the deletion with PCF
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not always be this easy, due to
nosition of the Human Genome
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Massive Small and Large -scale Variation in
the Human Genome

- 4.1 million total variants (1.2m are new)

- 3.2 million SNPs

- 292,000 heterozygous indels (1-321 bp)

- 559,000 homozygous Indels (1-82,711 bp)
- 20% of genes have non -synonymous SNPs

- Humans are 99.5% similar, not 99.9%

(Levy et al., 2007, Wheeler et al, 2008, Wang et al., 2008).



Better annotation = better research

CNVs

Bilguvaret al, 2008

: ‘Intergenic SNPs

GWAS
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Development and differentiation, mutation burden, pop. genetics, systems biology,
allele-specific expression, gene regulation, gene therapy, miRNA targets, etc.



What dlo weHaave new?

U Currently limited amount of
EST info at NCBI

\ Only 1.2 million sequence readls . . . .
U EST data is expensive, time

consuming (cloning), and
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’”HH”I““I 2 e U Much EST and cDNA data is
for whole brains, and few
libraries exist with region
specific data.

tissue

How cansseqeenciigehelp?



Validation of known Gene Boundaries
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Examine a Complicated Spliceome
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Examine a Complicated Spliceome

Possible Transcript Combinations (n exons): 2"-1
8x1083 theoretical combinations
Ex10%° atoms in the universe

(1°? atoms/star, 11 stars/galaxy, 11° galaxies)

However, not as many junc

# Two-Exon Junctions (r) for a Gene with (n) EXxons:

f!

rl{n -1)!
3.7 million junctions total

(using ENSEMBL annotation)
what need all corners
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1. Overview

3. MAQC vs. RNA -Seq

4. SEQC



Microarrays vs. RN&eq

RNA-Seq: An assessment of technical reproducibility and
comparison with gene expression arrays

Marioni and Mason, Genome Research, 2008



Experimentabbesign:
Liverws KKianey

Liver sample Kidney sample

| |

Total RNA Total RNA

e

MRNA purification MRNA purification

| |
=

Hybridization of each sample Sequencing each sample
to Affymetrix microarrays in 3 using Sofexa on 7 lanes

technical replicates across two plates

\ /

Analysis to find differentially expressed genes and
comparison between technologies




ClonalSingle\Molecule Seguencing
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Experimental Design

A RNA samples from the/er and o
the same individual were extracted and
processed to obtain a library of cDNA
molecules suitable for sequencing

Run 1

Run 2

Control



Biolnformatics Pipeline:
Alighments of sequences and splice forms

—
Use ELAND to align to genome

- Non-Aligned & MultiHits
Aligned Reads (ELAND) Represent Errors, Splice Variants, Rey

1. Annotation algorithm
mappingexonsandintrons

2. Normalize reads, build —II } Known Splice Forms
coverage map - Using known ENSEMBLSs transcripts

3. Gene Expression Data

New Splice Forms from Novel

Transcripts
-" Pertbased Exomexon database
(Genome Research, 2008)




Anna$Spktee DeteationadfSSplicedrorms

Create Databas
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Disassemble Read; R

R=RA= (Rl + FB),
where A = (N), B = (32), N>=10
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SummanooGEAdata

Lane 1 |

Lane 2 |

Lane 3

Lane 4 |

Lane b

Lane 7 |

Lane &

Solexa Run 1

Concentration (pM)

# Reads

Total Sequence (Mb)
# Mapped Reads
Mapped to chrl-22 XY
Mapped in Genes
Mapped in Exons

kidney
3
13,017,169
417
5,025,044
3,261,380
2,706,150
1,926,217

liver
3
14,003,322
448
5,142,214
3,460,175
2,847,704
1,815,816

kidney
3

13,401,343
429
5,199,295
3,369,521
2,792,026
1,981,182

liver
3
14,230,879
455
5,167,290
3,480,325
2,861,877
1,821,860

liver
3
13,525,355
433
4,997,324
3,363,455
2,761,468
1,752,042

kidney
3
12,848,201
411
4,901,266
3,179,248
2,630,987
1,861,126

liver
3
13,096,715
419
4,622,313
3,249,417
2,668,148

1,692,041

Solexa Run 2

Concentration (pM)

# Reads

Total Sequence (Mb)
# Mapped Reads
Mapped to chrl-22, XY
Mapped in Genes
Mapped in Exons

liver
1.5

9,096,595
291
4,138,533
2,794,909
2,328,896
1,532,142

kidney
3

13,687,923
438
5,293,547
3,456,114
2,875,214
2,055,876

liver
3
14,761,931
472
5,320,141
3,391,760
2,959,436

1,896,001

kidney
1.5

8,843,158
283
4,354,988
2,885,222
2,416,834
1,751,854

AOf these, 83% were located in genic regions
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kidney
3

13,449,564
430
5,422,835
3,333,100
2,938,079
2,096,458

liver
1.5
9,341,101
299
4,437,111
2,989,819
2,488,832

1,634,684

kidney
1.5

8,449,276
270
4,266,893
2,799,046
2,345,160
1,701,056




% of Intergenic Reads
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Comparing Between lanes and samy

Log, ratio

Log, #reads
Log, ratio

Log, #reads



Comparipgd@Arahsrarrays

A We hybridized the same liver and kidney sample
(in triplicate) toAffymetrixU133 Plus 2.0 arrays

A We found 17,708 probe sets that mapped unique
to 17,708Ensembbenes

A Of these 17,708 genes/probe sets, 8,113 were
called as differentially expressed (MAS) at an FLC
0.1%

A Further, 81% of these were also identified using
Solexa



Comparing GA andiffy arrays
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