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Transcriptome sequencing

• Traditionally Sanger

• For organisms with genomic sequence 
available  Illumina SOLEXA and ABI SOLiD

• Non-model organisms  Roche 454 (longer 
reads for assembly and annotation)



Complications in assembly

• Errors and polymorphisms in individual reads 
complicate recognition of overlaps

• Individual transcripts in non-normalised data 
can have several orders of magnitude 
variation in abundance







Target organism
• Litomosoides sigmodontis

– model filarial nematode

– Originally derives from cotton 
rat hosts, but can be 
maintained in laboratory 
rodents

– System for investigating the 
dynamics of immune response 
induction and modulation, test 
vaccine and drug candidates

Expected number of transcripts ~30 000 with mean length 
~1.2 kb



Default parameters recommended for transcriptome assembly.



The optimal assembler (1/2)

• Uses all the reads given.

• Unambiguous mappings of reads to contigs.

• The longest summed length of contigs.

• Avoids over-assembly of reads into in silico
chimaeras.

• Avoids the production of near-identical, largely 
overlapping contigs from allelic copies or error-rich 
data.



The optimal assembler (2/2)

• Produces a transcriptome estimate with a mean and 
variance in contig length similar to that expected 
from the whole transcriptome.

• Completes analysis in a short period of time.

• In comparison to other assemblies, it includes the 
largest proportion of the unique bases present in the 
sum of all assemblies.

• Returns contigs that match well previously 
determined sequences for the target species.

• Delivers a high coverage of the conserved proteome 
of related taxa.



CAP3 CLC MIRA Newbler 
2.3

Newbler 
2.5

SeqMan

Number of 
contigs 
(>100 bp)

24727 22746 35827 12019 21734 29969

Total Bases 16733217 14875522 21339704 14456476 20066883 21355682

Number of 
contigs (>= 
1 kbp)

4403 4174 4770 6320 7661 6082

Total bases 
(in contigs 
>= 1 kbp)

6461079 6255785 7027775 10810962 13691429 9296011

Max contig 
length

4011 4368 5784 5872 6228 6263

Mean 
contig 
length

677 654 596 1203 923 713

N50 806 850 708 1487 1448 880

Number of 
contigs in 
N50

6533 5459 9148 3406 4649 7555



CAP3 CLC MIRA Newbler 
2.3

Newbler 2.5 SeqMan

Reads used 
(SSAHA2)

670425 679152 672036 616672 667597 681974

Multi-hit 
reads 
(SSAHA2)

271648 118334 392884 249210 352887 322409

Reads used 
(CLC)

690889 691818 696527 600132 681831 711726

Multi-hit 
reads (CLC)

91951 24485 162365 213670 262178 128631

Time taken 1 day* 4 minutes* 3 days* 2 hours* 45 minutes* 6 hours**

* on a dual quad-core 3 GHz Xeon workstation with 32 GB RAM
** on a dual core 2.53 GHz Mac mini server with 4 GB RAM







Alignments to reference sequence



Alignments to reference sequence



Merging assemblies to improve 
credibility





+ -
CLC *Fast

*Least amount of memory 
*Least redundant contigs

*No read tracking
*Only one user definable parameter
*Lower quality in longer contigs
*Cannot create alternative transcripts

MIRA *Highest number of user-definable 
parameters

*Slow
*Sequencing errors interfere heavily 
with coverage > 80x (recommended for 
normalized datasets)
*Redundant contigs
*Shorter contigs

Newbler *Designed to deal with transcriptome 
data
*Creates isotigs (=alternative 
transcripts)
*Best alignments with reference ESTs
*Highest number of contigs > 1kbp

*Version 2.3 -> redo with 2.5!
*Redundant contigs

SeqMan *Fast
*Largest assembly
*Most reads remappable to assembly
*Best alignments with reference ESTs

*Shorter (and more) contigs


