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Genera)ng	RNA-Seq:		How	to	Choose?	
	

Illumina	 454	 SOLiD	 Helicos	

Pacific	Biosciences	Ion	Torrent	 Oxford	Nanopore	

Slide	courtesy	of	Joshua	Levin,	Broad	InsItute.	

Many	different	instruments	hit	the	scene	in	the	last	decade	



From	h"ps://www.genome.gov/sequencingcostsdata/	

Trinity	published,		
Nature	Biotech	 Trinity	protocol,		

Nature	Protocols	

Hello	Next-Gen	
	Sequencing!	
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Genera)ng	RNA-Seq:		How	to	Choose?	
	

Illumina	 454	 SOLiD	 Helicos	

Pacific	Biosciences	Ion	Torrent	 Oxford	Nanopore	

Popular	choices	for	RNA-Seq	today	

[Current	RNA-Seq	
workhorse]	

[Full-length	single	
	molecule	sequencing]	

[Newly	emerging	
technology	for	full-length	
single	molecule	sequencing]	



RNA-Seq:		How	do	we	make	cDNA?	
	

Reverse	transcriptase	

RNase	H	
DNA	polymerase	
DNA	Ligase	

Prime	with	Random	Hexamers	(R6)	

cDNA	First	strand	synthesis	

cDNA	Second	strand	synthesis	

mRNA	
5’	 3’	

R6	 R6	 R6	

R6	 R6	R6	

Illumina	cDNA	Library	

Slide	courtesy	of	Joshua	Levin,	Broad	InsItute.	



h"ps://www.youtube.com/watch?v=fCd6B5HRaZ8	

Illumina	Sequencing	by	Synthesis	



Overview	of	RNA-Seq	

From:	h"p://www2.fml.tuebingen.mpg.de/raetsch/members/research/transcriptomics.html	



Common	Data	Formats	for	RNA-Seq	

>61DFRAAXX100204:1:100:10494:3070/1	
AAACAACAGGGCACATTGTCACTCTTGTATTTGAAAAACACTTTCCGGCCAT	

FASTA	format:	
	

FASTQ	format:	

@61DFRAAXX100204:1:100:10494:3070/1	
AAACAACAGGGCACATTGTCACTCTTGTATTTGAAAAACACTTTCCGGCCAT	
+	
ACCCCCCCCCCCCCCCCCCCCCCCCCCCCCBC?CCCCCCCCC@@CACCCCCA	

Read	

Quality	values	



InterpreIng	Base	Quality	Values	
@61DFRAAXX100204:1:100:10494:3070/1	
AAACAACAGGGCACATTGTCACTCTTGTATTTGAAAAACACTTTCCGGCCAT	
+	
ACCCCCCCCCCCCCCCCCCCCCCCCCCCCCBC?CCCCCCCCC@@CACCCCCA	

Read	

Quality	values	

Phred_Quality_Value	=	AsciiEncodedQual(‘B’)	–	33	 =	30	

Phred_Quality_Value	=	-10	*	log10(Pwrong(‘T’))	

Pwrong(‘T’)	=	10^(30/-10)	=	10^-3	=	0.001	

AsciiEncodedQual	(‘B’)	=	63	



Paired-end	Sequences	

@61DFRAAXX100204:1:100:10494:3070/1	
AAACAACAGGGCACATTGTCACTCTTGTATTTGAAAAACACTTTCCGGCCAT	
+	
ACCCCCCCCCCCCCCCCCCCCCCCCCCCCCBC?CCCCCCCCC@@CACCCCCA	

@61DFRAAXX100204:1:100:10494:3070/2	
CTCAAATGGTTAATTCTCAGGCTGCAAATATTCGTTCAGGATGGAAGAACA	
+	
C<CCCCCCCACCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCBCCCC	

Two	FastQ	files,	read	name	indicates	
leu	(/1)	or	right	(/2)	read	of	paired-end	
	



Overview	of	RNA-Seq	

From:	h"p://www2.fml.tuebingen.mpg.de/raetsch/members/research/transcriptomics.html	



The	Ever-Growing	Trinity	User	Community	

•  ~2k	unique	users	per	month	
•  >4k	literature	citaIons	(~20%	cancer	community)	
•  Open	Source	souware	development	contribuIons	from	

the	Trinity	community.	

h"p://trinityrnaseq.github.io	

Trinity	Usage	Tracked	by	Unique	IP	Address	



User	support	and	training:	
•  Google	group	for	community	interacIon	and	

support.	
•  Extensive	documentaIon,	user	guides,	tutorials	

and	protocols	

•  Demo	and	training	videos	
	

•  On-site	training	workshops	
	







Framework	for	De	novo	Transcriptome	Assembly	and	Analysis	

1.3	Billion		
Total	Reads	

86	Million		
Normalized	Reads	BowIe	&	RSEM	

EdgeR,	
Bioconductor,	
&	Trinity	



Example	Applica)ons	of	the	Trinity	RNA-Seq	Protocol	



Got	RNA-Seq?	

Run	Trinity	


