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Northern blot

The ’IS IT THERE?’ approach



Microarrays

The ’IS ANY OF THESE?’ approach



RNA-Seq

The ’WHAT’S IN THERE?’ approach



RNA-Seq

DNA sequencing is done in small fragments



RNA-Seq

RNA-Seq is a quantitative technique



Assessing data quality

• Ideally, sequencers always give the actual reads

• In reality, they often contain errors

• Good news is, sequencers tell us how confident they are
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Phred Score and FASTQ format

• Phred score measures the probability of a sequencing error

• The FASTQ format includes Phred scores in a one-letter code

@SEQUENCE NAME

CATGGCTAGCTGCTAGCTAGCTAGACATTCATCGAAATCGCTAGCCTAGCTACGA

+

!’’*((((***+))%%%++)(%%%%).1***-+*’’))**55CCF>>>>>>C%%%
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Read quality



Mapping reads to a genome: Bowtie



Mapping reads to a genome: Bowtie



Mapping reads to a transcriptome



Mapping reads to a transcriptome



Mapping reads to a transcriptome



Mapping reads to a transcriptome: TopHat



Single versus Paired-end reads



Measuring Gene Expression Workflow


	Measuring RNA expression levels
	Quality control
	Mapping and counting

