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Overview 

• Introduction to me 

• Introduction to SEQanswers.com 

 

• General library preparation 

• Sequencing technologies 

 

• Future of the site 

• Questions 
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Who am I? 

• 1998  UC Davis, BS, Genetics 

 

• 2003  Stanford, PhD, Genetics  
– “Phage integrases for gene therapy: from concept to applications” 

• 2003  Founding scientist of startup 

 

• 2005  Invitrogen R&D  
– PureLink™ Genomic DNA  
– RiboMinus™ system 

• 2007  Founded SEQanswers.com 

• 2008  Pacific Biosciences R&D 
– Sample prep  



E.Olivares 2011-05-25 

A note about perceived conflicts… 

• I work at and own stock in Pacific Biosciences 

– Sponsors of this session 

– Didn’t edit my talk 

 

• I also run SEQanswers 

– Advertisers…thanks! 

 

• Call bias if you see it, I’m human 
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Why SEQanswers.com? 
• 2007, Nothing Existed 

 

• Community is key 

– News 

– Opinions 

– Technology discussions 

– Protocol/experience sharing 

– Software tools 

 

• Local is good, worldwide is better 

 

• Hobbies demand forums! 
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What is SEQanswers.com? 

 

1. Forum style information resource 

 

2. Wiki organizing more defined information 

• Software tools 

• Sequencing service providers 
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Forum style community information resource 

• 30 subforums 

 

• Bioinformatics 

 

• Supplier specific forums (ILMN, 
454, etc) 

 

• Application specific forums 
(Sample Prep, RNA-seq, etc) 

 

• Literature Watch 

 

• Events/Conferences 

 

• Jobs forums 
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The power of community… 

• Software troubleshooting at its best… 

 

– “SEQanswers boasts a number of authors of major second generation 
sequencing analysis packages, including Bowtie, Tophat, BFAST and Samtools, 
as regular contributors.” –Keith Robison, OmicsOmics.blogspot.com 

http://omicsomics.blogspot.com/2011/05/forums-open-beats-closed-hands-down.html  
 

 

• Bowtie = Ben Langmead  (u=1129)  194 posts 

• Tophat = Cole Trapnell  (u=1564)  183 posts 

• BFAST = Nils Homer  (u=1586)  895 posts (moderator!) 

• Samtools = Heng Li  (u=129) 449 posts 

• Many, many others… 
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14 appearances in the literature… 
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SEQwiki 

• Organizing definable information 

• Software tools 

• Sequencing service providers 

 

 

• Community edited 
 

Immense gratitude owed to Dan Bolser,  

post doc @ University of Dundee, Scotland 
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Forums are terrible at some things 
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SEQwiki Software Hub 
http://seqanswers.com/wiki/Software  

http://seqanswers.com/wiki/Software
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Yup, still terrible… 
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SEQwiki NGS Service Providers 
http://seqanswers.com/wiki/Next_Gen_Sequencing_Service_Provider  

http://seqanswers.com/wiki/Next_Gen_Sequencing_Service_Provider
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Traffic 

Oct 23, 2007 

• 1000s of unique worldwide 
visitors per day 

 

• Hundreds of thousands of 
pageviews per month 

 

• As of 5/24:  

• Threads:  9,425 

• Posts:  39,963 

• Members:  17,258 

 

• Growth! 
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Library Prep Basics 
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Library Prep Basics 

• Library: 
– Representative pool of DNA fragments from sample of interest 

 

• Ideal library: 
– Tight size distribution of fragments 

– Bounded by a known anchor for priming 

– Bias-free 

• Amplification 

• Shearing 

• Molecular biology (heat, denaturants, etc) 
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Generic Fragment Library Workflow 

• Fragment DNA 
– Various physical or enzymatic methods 

 

• Repair Ends 
– Fix staggered ends and add 5’ phosphates 

 

• Ligate Adapters 
– Add small universal oligonucleotides 

 

• Purify/Size Select 
– Remove non- or partially-ligated products 

 

• Amplify 
– Clustering (Illumina) 

– Emulsion (454, SOLiD, Ion Torrent) 
Illumina example from: 

 http://seq.molbiol.ru/  

http://seq.molbiol.ru/
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Library considerations for Bioinformaticians 

Problem Symptom 

GC bias Uneven coverage, poor variant calls 

Short readlengths Mapping (repeats, structural variants, etc) 

PCR duplicates Artefactual variant calls 

Chimeric inserts Biologically irrelevant mappings 

Low yield Signal to noise, poor basecall quality 

Wet-lab to biofx 

handoff 
Incorrect data (Barcode assignment) 

Contamination / Wrong 

Reference 
Unaligned data 
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Sequencing Technologies 
 

What’s unique? 



E.Olivares 2011-05-25 

454: Pyrosequencing 
• Pyrosequencing: 

– Release of pyrophosphate 

– Detection by enzymatic cascade which 
generates light 

 

• Template beads held in PicoTiterPlate 

 

• Chemistry creates homopolymer 
predominant error model 

 

• Read lengths of 400 – 700bp 
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Illumina: Seq by Synthesis 
• Sequencing by synthesis 

– Incorporate single labeled base 

– Image 

– Deprotect 

– Repeat 

 

• Solid-phase immobilized clusters 
(‘polonies’) of templates on slide 

 

• Readlengths of up to 150bp 
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SOLiD: Seq by Ligation 

• Sequential ligation of labeled 
probes 

 

• Beads immobilized on glass 
slide 

 

• Unique read property 
“colorspace” 

 

• Interesting algorithmic 
challenges and market impacts 
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Ion Torrent PGM 
• Founded by Jonathan 

Rothberg (454!) 

 

• Direct electrical detection of 
protons released upon 
incorporation 

 

• Beads immobilized in 
disposable parallelized 
microchip pH meter 

 

• Very inexpensive 

• Fast run times 

 

• Readlengths <100bp  
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Helicos: true SMS 
• First commercialized single 

molecule sequencer 

 

• TIRF microscopy of sequencing 
by synthesis 

 

• Readlengths of 25bp 

 

• First de-commercialized single 
molecule sequencer 

– Just kidding.  Mostly. 
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PacBio: single-molecule real-time 
• Video of polymerases incorporating 

labeled nucleotides 

 

• Optical confinement achieved with 
zero-mode waveguides 

 

• Single molecule raw error rates 
higher than ensemble calls 

 

• Unique template configuration 

– “SMRTbell™ template” 

– Enables circular consensus 

 

• Readlengths … 
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Future of the site 
• Q&A format (?) 

– Less personal but more information rich 

– http://biostar.stackexchange.com (1300 users and growing) 

• Wiki expansion 

• Recruit bloggers 

• Conference 

• Community science 

 

• Find help 

– Designer 

– Wiki guru 

– PHP/Django/CMS/backend 

– Legal – official policy for information sharing 

– Opinionated bloggers 

http://biostar.stackexchange.com/
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