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Why SEQanswers.com?

e 2007, Nothing Existed

e  Community is key
— News
— Opinions
— Technology discussions
— Protocol/experience sharing
— Software tools

* Localis good, worldwide is better

e Hobbies demand forums!




What is SEQanswers.com?

1. Forum style information resource

2. Wiki organizing more defined information
 Software tools
 Sequencing service providers

00



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

Ll tSEQanswers

he next generation sequencing community
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Welcome, ECO.

Four Motifications: 2 <

Calendar

€ I'm a total newbie and would...

Introductions (1 Viewing) by shacker

Mew here? Stop in and inweduce yourself, Where you are, what you wark on, etc, Today 07159 AM 53

General (2 Yiewing)
any topic/question that does notfitinte the subcategories below, If you've unsure of where to pur
something, ask in here!

| ucsc data in SQLITE
by TOT
Today 01:41 PM 55

'| gPCR's utility in nextgen...
by monad
05-12-2011 10151 AM 5

Core Fa &5
Dealing with customer samples, data, and the challenges that come with both?

erature Watch (2 Viewing)
Discussion of any scientific study related to high content or next generation genomics, Whele genome
association, metagenomics, digital gene expression, etc.

| Field quide to...
by ECO
Today 07:46 PM 55

Events / Conferences (1 Viewing)
Releuant events or scientific conferences that may be of interest to the community, (Mamt reserves right
to limit commercial content without approwval.)

Workshop on Comparative...

by shandley
Yesterday 02:0%9 PM 5

nformatics (29 Viewing) |- Bowtie mapping quality in SAM
Discussion of nent-gen sequencing related bisinformatics: resources, algorithms, apen source effarts, by Hunny
stc Today 08:52 PM 5

Forums

1. IT Analyst, SAP Finance 8.
by Pacific Binsciences
Today 04:39 PM 5

Industry Jobs! (1 Viewing)
Jaob listings at companies that sponsor SEQanswers.com! Interested in posting a job? Contact admin@
for access,

| bow to become a dual...
by bansriee

Academic /MNon-Profit Jobs (2 viewing)
Pozt and ook for academic, non-profit, o other nen-industrial jobs here, Todsy 01:23 PM g

Last Post

62

4,402

150

214

You last visited: Today at 0526 PM

1,217

1,678

63

1,176

393

22,411

157

252

| I“W | SEQanswers

generation sequencing community
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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!)
e Samtools = Heng Li (u=129) 449 posts

* Many, many others...
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14 appearances in the literature...
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Upload file
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Browse properies

Page Discussion

Papers Referencing SEQanswers

(Redirected from The Greatest Papers in the Wiodd)

This is & list of publications that have referenced SEQanswers.

Thiz list also exists onthe forums &2 as well.

Read Edit “iew history 7 I GDI SearChl

Vear | Publication Lead _ L _
- - Author Title [ PubMed [+ Publication Link [
Mature Mesxt-generation
2008 Bictechnology Shendure (RIIFLY . it ey Ak nlmonibgovaubmedil 3846087 &||http: anewe nature cominbtjournalfe 26001 Oiabsinkbt 1456 Hml &
=equencing
Bicinformatics
approaches for
Briefings in genomics and
2009 Biinformatics Horner post genomics ||kttt nchi nim . nibgodpubmedi 9364 250 Sflnttp: ik o fordjournals orglogifcortentisbetract 17201 81 &
applications of
niext-generation
seguencing
Howy to map
Mature killions of short X i
2009 Trapnell it Aeesnewe nchi nlm nibgovfoubmeds! 9430453 S|http: aenene nature cominbtfournaliv 27 inS iabe nbt0503-455 html &
Bictechnology reacs onto
CEnOmEs.
2009 :2:;23 McPherson s:;t-generamn bitp: v nchi nim. i govipulmeddi 9544227 @lhttp: thanasny neture. cominmethjournaliein 1 sAulinmeth | 263 html &
Sensze fram
SEHUENCE
2009 :2:;28 Flicek reads: methods |[hittp:isaessese nchinlm nibgovdipubmed 9544 229 @kt fhaesene nature cominmethjournaltent 1 sfullinmett 1 376 Rl &
for alignmert
and assembly
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SEQwiki

 Organizing definable information
 Software tools
 Sequencing service providers

e Community edited

Immense gratitude owed to Dan Bolser,
post doc @ University of Dundee, Scotlar
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Forums are terrible at some things

s St!clqr: Software packages for next gen sequence analysis (1 2 2) B @a 12-25-2009 05:45 PM 36 162,503 [
= sci_guy byECo 5 =

2, 11:19 PM

5Ci quy E Softwrare packages for next gen sequence analysis
Memnber =

Join Date: Jan 2008

Location: Sydney A reasonahbly thorough table of next-gen-seq software available in the commercial and public domain
Posts: 76

Integrated solutions

* C| Chio Genaomics Worlkkbench - de powvo and reference assembly of Sanger, Roche FLX, Hlumina, Helicos, and SOLID data. Commercial next-gen-seq
software that extends the CLChio Main workbench software. Includes SNP detection, CHiP-seq, browser and other features. Commercial. Windows, Mac
0% ® and Linux.

* Galaxy - Galaxy = interactive and reproducible genomics. & job webportal.

* Genomatix - Integrated Solutions for Next Generation Sequencing data analysis.

* JMP Genomics - Mext gen wisualization and statistics tool from SAS, They are working with NCGR to refine this tool and produce others,

* WextGENe - de nowve and reference assembly of Illurmina, SOLID and Roche FLX data, Uses a novel Condensation Assembly Tool approach where reads
are joined via "anchors" into mini-contigs before assembly, Includes SMNP detection, CHiP-seq, browser and other features, Commercial, Win or Mac0s,

* SegMan Genome Analyser - Software for Next Generation sequence assembly of Illumina, Roche FLX and Sanger data integrating with Lasergene
Sequence Analysis software for additional analysis and wisualization capabilities, Can use a hybrid templated/de novo approach. Cormmercial, Wwin or Mac
o5 =,

* SHORE - SHORE, for Short Read, is a mapping and analysis pipeline for short DNA sequences produced on a Illumina Genome Analyzer, & suite created
by the 1001 Genomes project. Source for POSIX,

* SlimSearch - Fledgling cormmercial product,

AlignfAssemble to a reference

* BFAST - Blat-like Fast Accurate Search Tool, Written by Mils Homer, Stanley F. Melson and Barry Merriman at UCLA,

* Bowtie - Ultrafast, memory-efficient short read aligner. It aligns short DA sequences (reads) to the human genome at a rate of 25 million reads per
hour on a trpical workstation with 2 gigabytes of memory, Uses a Burrows-Wheeler-Transformed (BWT) index. Link to discussion thread here, Written by
Ben Langmead and Cole Trapnell, Linux, Windows, and Mac OS X,

*BWaA - Heng Lee's BWT Alignrment program - a progression from Mag. BWa is a fast light-weighted tool that aligns short sequences to a sequence
database, such as the human reference genome, By default, Bwa finds an alignment within edit distance 2 to the query sequence., C++ source,

* ELAMD - Efficient Large-Zcale Alignment of Mucleotide Databases, Whole genome alignments to a reference genome, Wrtten by Illumina author Anthony
1. Cox for the Solexa 1G machine,

* Exonerate - Yarous forms of pairwise alignment {including Smith-waterman-Gotoh) of DMNA/protein against a reference, Authors are Guy St C Slater
and Ewan Birney from EMBL, C for POSIX,
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SEQwiki Software Hub

http://seqanswers.com/wiki/Software

Page Dizcussion Read Edit ‘iew history T | G'I'l Searchl

Software

Thiz page iz the hub for alf the software described in the wiki

FACT: &A=z of 21:03 Tuesday 24 May 2011 SEQwiki contains pages for 431 hioinformatics applications! Click here far the full list.
Click here for examples of ather 'gqueries’.
There are:

« 431 hioinformatics applications,
« 336 references, and
« 507 URLs.

Below you can... [ect]

« Browse software.
« Zearch for software.
« Add a zoftware package...

Add a new bioinformatics application to the wik [ciit]

After zearching, enter the name of the application that you want to add and click "Add or edit’.

l:iummy application Add or edit |

Hote: to edit an existing package, you can enter t's name above and click "Add or edit’.
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ECO
--Site Admin--

Usa
Posts: 824

Join Drate: Oct 2007
Location: SF Bay Area, CA,

Yup, still terrible...

| List of Mext Gen Sequencing Service Providers

Let's start one! I've got some in a list but figured we could all do it quicker, so I'm opening this one up to everyone!

5 May 10: Updated. Data porbed to Wikil

See and edit the same data in the wiki:

Next Gen_Sequencing_Service_Providers

IMMpanty Hormepage
Asia China Beijing Genomics Institute bt Afwm .genomics..org.onfendindex.php
India Genotypic httpAfgenotypic.co.infnewgen
India Geschickten Saolutions http AAwww geschickten.com
India Qcimumn Biosolutions http A www ocirnurnbio, comdweb
India xcelris Labs http A www s celrislabs .comy
lapan Rilken Genesis hitp s Afwm rikengenesis. jpfendindex html
Kaorea Macragen http A wm rmacraqen.com,’
Singapore AIT Biotech hitp A wom aithiotech . com/HTPSegquencing . htm
Taiwan MissionBio bttp A rnissionbio . com dw,
Oceania  Australia AGRF http Afwww agrf.org . au/NEW-SERWICE-i, . eneration.bitrml
Australia Geneworks http A www genewaorks . com.au/Content. aspx?p=84
Australia Micraman (D,apar‘_tment of Microbiology, Monash http:/fdna.med.rmonash.edu.ay
University, Wictaria)
NEW %ea!and ey F'.Il_an W!Isun Crenie Eenemme ez ot Massey http A allanwilsoncentre .ac.nz/AWCGESintro . htm
ol Auwstralkia) University
E“_B?j’_z_?é!la“d [=0i= Y niversity of Otago http:/¥sequence.otago.ac.nz/indesx bl

il iy SEQanswers

Instruments

454 / Illumina
{*anly*® 30
Gas 85/
SOLID

454 f Helicos /
Hlurmina /
SOLID

Informatics

454 / Hlumina
/ Informatics /
SOLID

454 /S SOLID
E

454 / Illumina
/ S0LD
SOLID

SOLID
Hlumina
Hlumina
Hlumina /
Informatics

Hlumina

454 / SOLID
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SEQwiki NGS Service Providers

http://seqanswers.com/wiki/Next Gen Sequencing Service Provider

SEQanamers

Home Page

Forums

wiki nawigation

Main page
Recent changes
Random page
Help

Sofhware

Sofhware hub
Brrowyse zofhuare
Sofhware list

Toolbox

What links here
Related changes
Upload file
Special pages
Printable varsian
Permanent link
Bromzse properties

Page Dizcussion Read Edit ‘iew history 7 |

Next Gen Sequencing Service Provider

EI Search |

This iz an attempt to compile all knowwn next generation sequencing service providers around the world . it originated in this thread 70 the Service

Providers Forum &,
A Google Map version of all next gen machines can be found here 2.

Use 'facets' to narrow results.

| Acd (or edit) a service provider

TILES = TABLE

sorted by = o grouped as sorted

AGOWA - LGC

Region Europe

Courtry Lk

Homepage bkt Ao logc o ko fiMest 2% 20gen % 20sequencing % 20fver %2 0vweb pof
Service 454

AGRF

Region Oceania

Courtry Australia

Homepage bt ifoeweiy @0t org auMBA-SERWICE-illumina-GA-I-Mext-Generation. html
Service urmirz

AIT Biotech

Region Aszia

Courtry Singapore

Homepage http: ifoewey aitbiotech comMTPSequencing btm

Service SOLD

Agencourt

Service
37304 i’
454
454 and
Bininfarmatics

AR ETI0RL Sancer %
Seuencing

L

Region
Asia
Bruszels
Europe
Marth Americs
Cceania
South America

H

Country
Australia
Auztria
Beloiurm

LI

Brazil
Canads

China hd|
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http://seqanswers.com/wiki/Next_Gen_Sequencing_Service_Provider

Traffic

e 1000s of unique worldwide
visitors per day

e Hundreds of thousands of ’\
pageviews per month ‘ w
 Asof5/24:
* Threads: 9,425 T —
1 BN | ]
* Posts: 39,963

* Members: 17,258

Growth! -

Oct 23, 2007

Jdan 31
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Library Prep Basics
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Library Prep Basics

e 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
e 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 (llumina)

— Emulsion (454, SOLID, lon Torrent)

@2) s
digestion

}rﬁj

Blunt-ending
@®

® A-tailing
A ‘--\..\,_ﬂ__"_{g

Adaptor
| ligation
A\\\‘\J
Cize-selection and
preampliFication

BN

e

lllumina example from:
http://seq.molbiol.ru/
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http://seq.molbiol.ru/

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 vyield Signal to noise, poor basecall quality
Wet-r:zgégé) 10t Incorrect data (Barcode assignment)
ContarFr;ination / Wrong Unaligned data
eference
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Sequencing Technologies

What’s unique?
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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

luciferin

Light + oxy luciferin

oy SEQanswers



lllumina: 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

1. PREPARE GENOMIC DNA SAMPLE

lf Adspters

&
f«:«"-'

R.-.vd’ny'gm tgr-rv < DNA
an apte: tbml‘-r\do‘(?\

NTS BECOME DOUBLE

/_‘
uon
20000

N »3//

Amched

yAnached Free / terminus
\terminus telmb‘us

‘1 7k\‘ /

{1 Al
\\|\‘_le || i 1‘ i 1 |l
1 !l:|| { l\
P

oot i i el
\ Danse lown \ $

é 7 ofp::nels \\ $ a /

oy

\ Adaplu / 7

t/‘\/

.\ /'lg"“as
g S

Add unisbeled nudeotides and enzyme to
initiste solid-phase bridge smphfication.

ense dusters of double-
ce generated in each channel
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SOLID: Seq by Ligation

Sequential ligation of labeled

probes _
Ligase J-nn-nz-z-2 +
Primer 3 + 3.'3 1=~ .

. .3
ST
5’ - | |
Adapter Sequence Template Sequence
) Primer +
STTTTTTTIT G
=AaNeN=N=2=2-T

ATE

Beads immobilized on glass Boad
slide

Bead - . !
Adapter Sequence Template Sequence

Unique read property +

“colorspace” O

Bead 5 _____| ___________________ LLL 3

Adapter Sequence Template Sequence

Interesting algorithmic
challenges and market impacts
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lon 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

oy SEQanswers



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.




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 ...

oy SEQanswers



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
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http://biostar.stackexchange.com/
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