Next generation sequencing platforms

SOLiD (AB, Foster City, CA)

Read length: 50 bp (avg for Kosik’s lab)

Discussion with Kosik (Bio II, 6139A = office)

1) Their pipeline: RNA => poly(A) selection => Rib0-Minus (Ambion => fragmentation (~70 bp) by heating => random hexamer priming with adaptor

a. Ribo-Minus is a normalization measure to get rid of abundant transcripts and rRNA.

b. They get better coverage by doing this as opposed to normalizing cDNA. 

c. They went from < 1 X coverage with cDNA normalization to 20-30X coverage with RNA normalization. 

2) Probably don’t need to do a subtraction since there are 8 lanes (though could 

            barcode with more samples). 

3) They never compared to microarray though will do qPCR validation soon. 

4) Could employ some sort of exogenous RNA spiking or simply replicate. 

5) They do the quality control with bioanalyzer (included in price). 

6) The emulsion PCR (ePCR) is performed by Mary: time-consuming and requires optimization. 

Cost: ?~$12,000/run

Coverage: Version 20X, depends on prep. 20-25X= ideal, could get up to 100X.

Time: 1-3 days for sequences, 1 cycle/base so 35 cycles for 35 bases

Machine available: it runs constantly but they are happy to work w/us.

Output: terabytes of image files, condensed to gigabytes after base calling

7) Bioinformatics: Generates 1 TB of data but compressed to several gigabytes after base-calling analysis

454 (Roche): longer reads, better for de novo sequencing. Has excellent paper by Vera et al. to compare methodologies. 

http://www.roche-applied-science.com/publications/multimedia/genome_sequencer/flx_presentation/wbt.htm
Ilumina (San Diego, CA) 

Read length: 30-40 bp reads. 1cycle= 1 bp, can do up to 100 bp now w/ new chemistry though it may not necessarily be advantageous. 

Library preparation: could do it yourself (fairly easy) after normalizing RNA (with Ribo-Minus) or something comparable, though you will still get plenty of rRNA sequences.

Cost: $3,000 for 7-8 lanes, $900/lane @ UCD Genome Facility. $8,100 for 8 lanes at Duke.

How much sequencing you do depends on the complexity of the transcriptome. How many genes are expressed?

UCLA: 

Coverage: up to 100X, 20-25X is considered “good” can do paired end reads. Palumbi’s lab used barcoding, in which case you could do $75/sample * 10 samples /lane

Time: library preparation in one day, and machine runs for 1-3 days, several weeks turn around time @ UCD

Machine available: UCD, UCLA, UCSD, Illumina (San Diego)

Output: tens of millions of ~35 bp reads,

Bioinformatics: Could be problematic for de novo assembly. May need support for even moderate transcriptome projects. 

Protocol

1) Isolate total RNA with TRIzol.

2) Verify quality and quantity (want to finish with 10 ug).

3) Isolate mRNA with Dynal beads or other method (unless we want small non-coding RNAs) shouldn’t need to worry too much about normalization. It would add an additional step and potentially additional variation. 

4) Randomly prime with random hexamer primers.

5) Add Illumina adaptors.

6) PCR. 

7) 

8)
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	Company
	System Name
	Sequencing chemistry
	Read length
	Sequencing throughput
	Bases/run
	Cents/100 bp

	Applied Biosystems
	ABI3730xl
	Automated Sanger sequencing
	700-900 bp
	0.05 Mbp/hr
	800 bp
	50

	Roche
	GS FLX (454)
	Pyrosequencing (solid support)
	200-300 bp
	13 Mbp/hr
	500 Mbp
	0.2

	Illumina
	Genome analyzer IIx
	Sequencing by synthesis w/ reversible terminators
	35-150 bp
	25 Mbp/hr
	1.5 Gbp
	0.06

	Applied Biosystems
	SOLiD
	Sequencing by ligation
	35-100 bp
	25 Mbp/hr
	4 Gbp
	0.03


