
Evalua&ng	the	quality	of	your	transcriptome	assembly	



De	novo	Transcriptome	Assembly	is	Prone	to	Certain	Types	of	Errors		

Smith-Unna	et	al.	Genome	Research,	2016	



Smith-Unna	et	al.	Genome	Research,	2016	



Simple	Quan&ta&ve	and	Qualita&ve	Assembly	Metrics	

Read	representa+on	by	assembly	

Align	reads	to	the	assembled	transcripts	using	BowAe.	
A	typical	‘good’	assembly	has	~80	%	reads	mapping	to	the	assembly	
and	~80%	are	properly	paired.	

Proper	pairs	

Given	read	pair:		 Possible	mapping	contexts	in	the	Trinity	assembly	are	reported:	

Improper	pairs	 LeO	only	 Right	only	



%		samtools	tview		alignments.bam		target.fasta	

Assembled	transcript	con&g	is	only	as	good	as	its	read	support.	



IGV	



Can	Examine	Transcript	Read	Support	Using	IGV	



Can	align	Trinity	transcripts	to	genome	scaffolds	to	examine	intron/exon	structures	
(Trinity	transcripts	aligned	to	the	genome	using	GMAP)	



The	ConAg	N50	staAsAc	

“At	least	half	of	assembled	bases	are	in	conAgs	
that	are	at	least	N50	bases	in	length”	

In	genome	assemblies	–	used	oOen	to	judge	‘which	assembly	is	be\er’	
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N50	conAg	length	=	500k	

Assemblies	ordered	by	length:	



Expression	

OTen,	most	assembled	transcripts	are	*very*	lowly	expressed	
(How	many	‘transcripts	&	genes’	are	there	really?)	

20k	transcripts	

CumulaAve	
#	of		

Transcripts	

1.4	million	Trinity		
transcript	conAgs	
N50	~	500	bases	

*	Salamander	transcriptome	

-1	*	minimum	TPM		



N50	CalculaAon	for	Transcriptome	Assemblies??	

In	transcriptome	assemblies	–	N50	is	not	very	useful.	
•  	Overzealous	isoform	annotaAon	for	long	transcripts	drives	

higher	N50	
•  Very	sensiAve	reconstrucAon	for	short	lowly	expressed	

transcripts	drives	lower	N50	
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N50	length?	
(small)	



•  Sort	conAgs	by	expression	value,	descendingly.	
•  Compute	N50	given	minimum	%	total	expression	data	thresholds	=>		ExN50	

N50=3457,	
and	

24K	transcripts	

Compute	N50	Based	on	the	Top-most	Highly	Expressed	Transcripts	(ExN50)	

90%	of		
expression	data	



ExN50	Profiles	for	Different	Trinity	Assemblies	Using	Different	Read	Depths	

Note	shiO	in	ExN50	profiles	as	you	assemble	more	and	more	reads.	

*	Candida	transcriptome	

Thousands	of		
Reads	

Millions	of	Reads	



Evalua&ng	the	quality	of	your	transcriptome	assembly	
Full-length	Transcript	Detec+on	via	BLASTX	

M	 *	 Known	protein	(SWISSPROT)	

Trinity	transcript	

Haas	et	al.	Nat.	Protoc.	2013	*	Mouse	transcriptome	

Have	you	
sequenced	
deeply	
enough?	





#Summarized	BUSCO	benchmarking	for	file:	Trinity.fasta	
#BUSCO	was	run	in	mode:	trans	
	
Summarized	benchmarks	in	BUSCO	nota&on:	
								C:88%[D:53%],F:4.5%,M:7.3%,n:3023	
	
Represen&ng:	
								1045				Complete	Single-copy	BUSCOs	
								1617				Complete	Duplicated	BUSCOs	
								139					Fragmented	BUSCOs	
								222					Missing	BUSCOs	
								3023				Total	BUSCO	groups	searched	



	“RSEM-EVAL	[sic]	uses	a	novel	probabilisAc	model-based	method	to	compute	the	
joint	probability	of	both	an	assembly	and	the	RNA-Seq	data	as	an	evaluaAon	score.”	

Li	et	al.	Evalua&on	of	de	novo	transcriptome	assemblies	from	RNA-Seq	data,	Genome	Biology	2014	

Detonate:	Which	assembly	is	beker?	

“the	RSEM-EVAL	score	of	an	assembly	is	defined	as	the	log	joint	probability	
of	the	assembly	A		and	the	reads	D		used	to	construct	it”	
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joint	probability	of	both	an	assembly	and	the	RNA-Seq	data	as	an	evaluaAon	score.”	
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Detonate:	Which	assembly	is	beker?	

“the	RSEM-EVAL	score	of	an	assembly	is	defined	as	the	log	joint	probability	
of	the	assembly	A		and	the	reads	D		used	to	construct	it”	

Bigger	Score	=	Beker	Assembly	



	“RSEM-EVAL	[sic]	uses	a	novel	probabilisAc	model-based	method	to	compute	the	
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Detonate:	Which	assembly	is	beker?	
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RSEM-EVAL	Genome-free	metric	

Yay		
Trinity!!	


