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Northern blot

The 'IS IT THERE?' approach
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Microarrays

The 'IS ANY OF THESE?' approach
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RNA-Seq

The "'WHAT'S IN THERE?" approach

RNA

analysis
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cDNA sequencing



DNA sequencing is done in small fragments

R N A UCAGCCUACGCUACCCGUACCGACGUCAUGCAUGCUCCUAGCCAUGC

CD NA TCAGCCTACGCTACCCGTACCGACGTCATGCATGCTCCTAGCCATGC

- ACGCTACC
GCTACCC TCCTAGCCATGC
D N A TCAGCCTACG cecerace TGCATGCTCCTAG
TACCCGT C GACGTCATGC
fra m e n tS CGTACCGACG CATGCATGCTCCT
g CCGACGTC CGTCATGCATGC TGCTCCTAGCCAT
TCAGCCTACG
ACGCTACC
T
CGTAL
CGTACCGACG
CCGACGTC
GACGTCATGC
CGTCATGCATGC
Assembled
TGCATGCTCCTAG
TGCTCCTAGCCAT

Sequence TCCTAGCCATGC

TCAGCCTACGCTACCCGTACCGACGTCATGCATGCTCCTAGCCATGC



RNA-Seq is a quantitative technique
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Assessing data quality

e l|deally, sequencers always give the actual reads
ACTUAL
SEQUENCE CACCGTGCCATCGCATCCGATCGCATCGCATCGCATC

MACHINE CACCGTGCCATCGCATCCGATCGCATCGCATCGCATC
READS
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Assessing data quality

e l|deally, sequencers always give the actual reads
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Assessing data quality

e Ideally, sequencers always give the actual reads
ACTUAL
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Phred Score and FASTQ format

e Phred score measures the probability of a sequencing error
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Phred Score and FASTQ format

e Phred score measures the probability of a sequencing error
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e The FASTQ format includes Phred scores in a one-letter code
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+

P22k (CCCGRtkt) ) bt +) o) - Lxxk—+%2 2 ) ) #x55CCE>>>>>>Cikk



Read quality

Quality scores across all bases Ganger [ lllumina 1.9 encading)
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Mapping reads to a genome: Bowtie

Genomic reads

Bowtie

Reference genome



Mapping reads to a genome: Bowtie




Mapping reads to a transcriptome

Transcriptome reads

Bowtie

Reference genome



Mapping reads to a transcriptome



Mapping reads to a transcriptome

Mapping reads across
exon-intron boundaries



Mapping reads to a transcriptome: TopHat
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Measuring Gene Expression Workflow

Gene Transfer Format:
GTF Genomic coordinateds of genes

TopHat HTSeq
FASTQ BAM COUNTS
Sequence reads Reads mapped Reads mapped
from sequencer to the genome to genes

Quiality control
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