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Scholarly artlcles are merely advertisement of scholarship .
The actual scholarly artefacts, €. the data and
computational methods, which support the scholarship,
remain largely-inaccessible --- Jon B. Buckheit and David L.
Donoho, WavelLab.and reproducible research, 1995

Lack of transparency, lack of credit for anything other than
“regular” dead tree publication.

If there is interest in data, only to monetise & re-silo

Traditional publishing policies and practices a hindrance || I‘




L
Tvtzmgs holdlng us a%

Disincentlves to share or communicate:
— Ingelfinger*! Embargoes, anti preprint & early data release policies
— Page/method/citation limits \MH\(,]:R

Disincentives to remix

— Openjsource approaches = plagiarism?

First 2 years of citation data the onIy currency

— “Faddism” v long term use or reproducibility. Publication bias.

* T-Shirts available from Graham Steel /*aiis#/7


http://www.zazzle.co.uk/steelgraham

The consequences: growing replication gap

Out of 18 microarray papers, results
from 10 could not be reproduced

Can reproduce in principle

Can reproduce with some
discrepancies

Can reproduce
from processed data
with some discrepancies

Can reproduce partially with some
discrepancies

Essay
VA\:I;yFI;f:::t Published Research Findings '.@'*PLOS | mepicine

John P. A. loannidis

1. loannidis et al., (2009). Repeatability of published microarray gene expression analyses. Nature Genetics 41: 14
2. loannidis JPA (2005) Why Most Published Research Findings Are False. PLoS Med 2(8)



Consequences: increasing number of retractions

>15X increase in last decade

Strong correlation of “retraction index” with
higher impact factor

0 Web af »lr':: yitices =
/~ Retractions 180
On the Rise
% A study of the PubMed
= database found that the
| number of articles retracted
() ————————r T

from scientific journals
increased substantially
between 2000 and 2009.
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1. Science publishing: The trouble with retractions http://www.nature.com/news/2011/111005/full/478026a.html v{ runimycode

2. Retracted Science and the Retraction Index * http://iai.asm.org/content/79/10/3855.abstract?



http://www.nature.com/news/2011/111005/full/478026a.html
http://iai.asm.org/content/79/10/3855.abstract?
http://iai.asm.org/content/79/10/3855.abstract
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>15X increase-in last decade - o s
At current % > by 2045 as many papers published as <8

retracted

1. loannidis et al., 2009. Repeatability of published microarray gene expression analyses. Nature Genetics 41
2. Science publishing: The trouble with retractions http://www.nature.com/news/2011/111005/full/478026a.html

Tabde ). Fesads of S¢1 -,uvf. (ﬂg. EUNFS of GRARL 502 = 1, ghotl avmpinade Lo a1 1 M memian, Mo A 20, w timn
Lo coordiastin type: Numbe, the coard i s a.s W 5%
of the \hel See uble S2 N

e veae of e St dege

Trpe
Aell
el
Aol

Ademrdgmaes o
=

B Wb s

= pdaiyvs s
W progsne il 1

e kN onygo

€l (0 O Nenkog Evremve we Conrinn

s wrd o NawiS!
ol e e weslaad o DN
A B

xed, evgn, s

ez growd v Se cakies e = rodaces
merc Wy, o "I Aid,

regaorn chwerved @ UFAS-L szhe

ber of articles retracted
from scientific journals
increased substantialty
between 2000 and 2009.

M Fraud or 110

Insufficient methods fabrication

196 total
B Scientific
mistake

L R el 235 total

40

3
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Global perceptions of Chinese Research
Million RMB rewards for high IF publications = ?

“Faked
research is
endemic in

China”

Fraud fighter: 'Faked research is sndemic in China

Projocted growth in citations in scientific lterature Cho f ] P Io £ B
ina’s Publication Bazaar S gt sy on et eon St
a5 mescaadhat N s A pal o P e nscgesl Naddox prow

China 1o overtake US
v

Projection
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Brawl in Beijing -

China publishes huge amounts of scientific research. Now it must mal c I TAT I 0 N
more of it worth reading, says Changhui Peng. NUMBERS

Critics of Chirese researchers zﬂrgered in physical aftacks.

New Scientist, 17t Nov 2012: http://www.newscientist.com/article/mg21628910.300-fraud-fighter-faked-research-is-endemic-in-china.html
Nature, 29" September 2010: http://www.nature.com/news/2010/100929/full/467511a.html

Science, 29t November 2013: http://www.sciencemag.org/content/342/6162/1035.full

Nature 20t July 2011: http://www.nature.com/news/2011/110720/full/475267a.html
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Global perceptions of Chinese Research
Million RMB rewards for high IF publications = ?

“Wide distribution of information is key to scientific progress, yet
traditionally, Chinese scientists have not systematically released
data or research findings, even after publication.”

“There have been widespread complaints from scientists inside
and outside China about this lack of transparency. ”

repoctad o et mscenne e ISUANY InCOMplete and unsystematic, [what little supporting
... datareleased] are of little value to researchers and there is
m== evidence that this drives down a paper's citation numbers.”
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B l . B sse | China publishes huge amounts of scientific research. Now it must mal c I TAT I u N
rawlin EIng M more of it worth reading, says Changhui Peng. NUMBERS

Critics of Chireese researchers targeted in physical attacks.

New Scientist, 17t Nov 2012: http://www.newscientist.com/article/mg21628910.300-fraud-fighter-faked-research-is-endemic-in-china.html
Nature, 29t September 2010: http://www.nature.com/news/2010/100929/full/467511a.html

Science, 29t November 2013: http://www.sciencemag.org/content/342/6162/1035.full

Nature 20" July 2011: http://www.nature.com/news/2011/110720/full/475267a.html
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Issues not just in China...

Need:

..to publish protocols BEFORE analysis
..better access to supporting data
..more transparent & accountable review

protocol exchange

firorwse Sowpolecs | L poaes Avout ' Contae

MROTOCOL EXCHANGE | COMMUWTY CONTRIIUTED

Essential technical tips for STAP cell conversion culture from
somatic cells

Harnso Obokata, Yoshik! Sasa & Hitoshl Nien

STAP Greup RIREN CDE

Profocoy Exchange (2074) | dot 10103/ protex.2014.008
Publshad ordna 5 March 2054

..to publish replication studies
Knoepfler Lab Stem Cell Blog

Nature Rejects Publication of Paper
Reporting that STAP Does Not Work

Posted on March 24, 2014 ;yoyvpesearch SR e

@ CrossMark

Transient acid treatment cannot induce neonatal somatic cells
to become pluripotent stem cells [v1; ref status: Indexed
hitp://f1000r.es/3dq)

Mei Kuen Tang', Lok Man Lo', Wen Ting Shi', Yao Yao', Henry Siu Sum Lee2,
Kenneth Ka Ho Lee!

"Wy Lubosinory M Regerevaten Medione. Schoot of Bramodan Sowenoes. Chinese Uvversty of Horg Xaong. Ghwin. Horg Xorg
TFacuiry of Lty Scionces. \inivarsity of Moncheme:, Manchesi W13 3P%. UK



New incentives/credit

Credit where credit is overdue:
“One option would be to provide researchers who release data to public
repositories with a means of accreditation.”
“An ability to search the literature for all online papers that used a particular data
set would enable appropriate attribution for those who share. ©
Nature Biotechnology 27, 579 (2009)

« Data

P — Software

T —  Review
* Re-use...

SRODIN o = Credit

ORCID and DataCite Interoperability Network st biba bt Wk v

»

INTRODUCING

: - DATA CITATION INDEX
Uatac ItEl COMING IN LATE 2012




GigaSolution: deconstructing the paper
Combines and integrates:

n
A

(GIGA) oz
(GlGA)"GaIa

oy CBIIT

Utilizes big-data infrastructure and expertise from:

www.gigadb.org .
) ) ) BioMed Central
www.gigasciencejournal.com The Open Access Publisher



http://www.gigadb.org/
http://www.gigasciencejournal.com/

Revolutionizing data disseminstion, organization, and use

m Rewarding open data
(GIGA)" pB

Terms of usa
Help Login

Create account

Datasets and tools

e | About | Contact
GigaDB contains 118 discoverabls, trackable, and citabls datasets that have been assigned 0Qis and are evalable for public download and use.

Genomic

oo EHEE

New datasel added on 2014-05-23

DOI: 10.5524/100088

10.5524/100085 Genomec data of the
green sea turte {Chelonia mydas).
New datasel added on 2014-05-23
10.5524)100086 Genomic data of the
goft shall lurtle (Palodiscus sinensis)
\ New daiasel added on 2014-05-22
- 10.5524)101038 Genomec data of the
DOL: 10.5524:100081 DOI: 10.5524/100076 Bam owl (Tyto albs)
Gencmec data for tha Tibetan Gencmec data of the
gro..r‘nd 1it {Psaudopoces ma'B)d Flax {Linum chickpea (Cicer aniefinum)
humilis).
% 2014-02-28
2014-02-18 DIE03OF
GIGA "
AENCE

New datasel added on 2014-05-22
10.5524)101040 Genomec data of the
Exns

Balke Eagle (HaVaeetus lsucocephaius)
[ 8= a fan on Facetook

-
A
Naw datacat addad nn 20114-05-21 Y

Home | Login | About | Contact
|k Follow us on Twatter ) Follow us on Sinz  §§ Follow us on Googie+ ] GigaBicg

Tarms of usa



(GIGA)™: Submission Workflow

Submitter logs in to
GigaDB website and

uploads Excel
submission Curator contacts submitter with

Fail — submitter is DOI citation and to arrange file

provided error report transfer (and resolve any other
@ =iie)l s=l =0 questions/issues).

N

Excel
submission file

DOI Files

assigned Submitter provides

files by ftp or
Aspera

Pass — dataset is
uploaded to
GigaDB.

XML is generated and

registered with DataCite _
Curator makes dataset public

DataCite (can be set as future date if
XML file required)

Public GigaDB dataset

T

See: http://database.oxfordjournals.org/content/2014/bau018.abstract



http://dx.doi.org/10.5524/100003
http://database.oxfordjournals.org/content/2014/bau018.abstract

(GIGA)™; @aspera O

| genomeweb Biolnform

The Integrated Informatics News Source

Home News Blogs Careers Webinars White Papers
Arrays Clinical Genomics PCR Proteomics
Home » News » Biolnforn

GigaScience Selects Aspera's Software to Move

Research Data
May 31, 2013

« 10-100x faster download than FTP
* Provide curation & integration with other DBs



Beneficiaries of this open data?
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Beneficiaries of this open data?
Rice 3K project: 3,000 rice genomes, 13.4 1B public data
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Open Access
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New Article types v
Species Description <2012




Collaborations with Pensoft & PLOS
Cyber-centlpeds & virtual worms

ehversty Duts Josmed 1 #9213 O
o

Eupolybothrus cavernicolus Komericki & Stoev
sp. n. (Chilopoda: Lithobiomorpha: Lithobfidae):
the first eukaryotic species description combining
transcriptomic, DNA barcoding and micro-CT
imaging data
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EDITORIAL Open Access

Biodiversity research in the “big data” era:
GigaScience and Pensoft work together to publish
the most data-rich species description

Abstract
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Sine Systemate Chaos? A Versatile Tool for Earthworm
Taxonomy: Non-Destructive Imaging of Freshly Fixed
and Museum Specimens Using Micro-Computed
Tomography

Rosa Fernandez'*, Sebastian Kvist’, Jennifer Lenihan', Gonzalo Giribet’, Alexander Ziegler®
ks . - sath

Abstract

In spite of the high relevance of lumbricid earthworms (Oligochaeta’ Lumbricidae) for soil structure and functioning, the
taxonory of this group of terrestrial invertebrates remaing in & quasi-chaotic state. Earthworm taxonomy traditionally refies
on the nterpretation of external and internal morphologial characters, but the acquisition of these data 5 often hampered
by tedious dissections or restricted access to valuable and rare museum specimens. The present state of affas, in
conjunction with the a¥ficulty of estabishing primary homologies for multiple marphological festures, has led to an aimost
unvivaled instability o the taxonomy and systematics of certsin eartworm groups, including Lumbricidse. As 8 potential
remedy, we spply for the first time a non destructive imaging technique to lumbricds and explore the future spalication of

this apzeosch to earthy taxonomy. High-r y (CT) seanning of freshly fixed snd
Museur specimens was carred out using two mnmrm smex Aporrectodea coliginosa and A trapezcides. dy
combining two-gimensional and th dataset lizstion techniques, we demonstrate that the

ics! features commonly used in taxonomy can now be analyzed without the need for dissection,

whether freshly fixed or museum specmens colected mare than 60 years ago are stugied, Our analyses show that pCT a1
comibination with soft tissue staining can be successfully appied to lumbricd earthworms, An extension of the approach to
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A dataset comprising four micro-computed
tomography scans of freshly fixed and museum
earthworm specimens
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\ New & more transparent peer-
review: open review

Edmunds Gigascience 2013, 2:1
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EDITORIAL Open Access

Peering into peer-review at GigaScience

Scott C Edmunds

Abstract

Fostering and promoting more open and transparent science is one of the goals of GigaScience. One of the ways

we have been doing this is by throwing light on the peer-review process and carrying out open peer-review as

standard. In this editorial, we provide our rationale for undertaking this policy, give examples of our positive
experiences 1o date, and encourage others to open up the normally opaque publication process.
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Reward open & transparent review

End reviewer 3 Downfall parody videos, now!




New & more transparent peer-
review: pre-prints

arxiv, 0506 5418

Gentil-Becoot, Male, Brooks
08,
Artclos p.-‘EnJ‘oJ n
- Joumal of Hgh Energy Physcs
07 | . Priyscal Roview O

Submettad 1o 2XN

06 |

0%

04

03

02
Not sumted 1 af Xay

Average number of Gration per article per month

01

© ®

bioRyiv °
beta

THE PREPRINT SERVER FOR BIOLOGY Month

natureprecedings

Haldane’s Sieve

Discussing preprints in population and
evolutionary genetics




Reward open & transparent review

Real-time open-review = paper in arXiv + blogged reviews

THE,

Feedback and analysis of the Assemblathon 2 pre-print

There has already been some discussion of the pre-print of the Assemblathon 2 manuscript.
Although a pre-print is not the same thing as a peer-reviewed, accepted paper — I don’t want us
to get too ahead of ourselves! — I thought it useful to start collecting together some of the
online commentaries:

¢ Homologus blog post 1: highlights a few conclusions from the paper

¢ Homologus blog post 2: delves into the results, and attempts to estimate some of the costs
of genome assembly. Assemblathon co-author Sébastien Boisvert adds some useful
comments.

e Haldane’s Sieve post: an invited blog post by lead author Keith Bradnam, that summarizes
what the Assemblathons are all about by way of a pizza-themed analogy

¢ Reevaluating Assembly Evaluations with Feature Response Curves: GAGE and
Assemblathons: this is not a blog post, but a recently published paper that evaluates some of
the Assemblathon 2 data

¢ Thoughts on the Assemblathon 2 paper: by C. Titus Brown (a reviewer of the manuscript)

¢ Homologus blog post 3: reactions to the previous post by C. Titus Brown

e Assemblathon 2 review, round 1, parts thereof: a concise version of C. Titus Brown’s formal
manuscript review (minus the specific suggestions)

e On assembly uncertainty (inspired by the Assemblathon 2 debate): blog post by Lex
Nederbragt in response to post by C. Titus Brown

www.qgigasciencejournal.com/content/2/1/10 http://tmblr.co/ZzXdssfOMJfy



http://tmblr.co/ZzXdssfOMJfy
http://www.gigasciencejournal.com/content/2/1/10

Reward open & transparent review

Real-time open-review = paper in arXiv + blogged reviews

Assemblathon 2: evaluating de novo methods of genome
assembly in three vertebrate species

News Blogs Twitter | Facebook Google+ Reddit Score Demographics Help

So far Altmetric has seen 143 tweets from 91 accounts with an upper bound of 80,939 combined followers.

Ac \ embilatt The Assemblathon 2 pre-print is now available on arXiv! hitp://t.co/fEkyCZbCb
Score in context G ‘J @assemblathon Additional data files are here: http://t.co/litF54kN
e 24
Puts article in the top 5% of
all articles ranked by
attention = h Bradnz wOOt! “@assemblathon: The Assemblathon 2 pre-print is now available on arXiv!
show more... 'ci:é @kbradnam http:/it.co/2GfmKn8t
Mentioned by o
. 3 news outlets rown Assemblathon 2 paper now on arxiv: http:/t.co/goeH4i2l /cc @assemblathon
8 blogs @ctitusbrown o
. 91 tweeters 4-Jan-2
. 3 Facebook users
. 2 Google+ users
1 Redditor E Mick Watson W Pty . . .
— #titusischucknorris
Readers on Tempted to start a "@ctitushrown / Chuck Norris" meme
after he single-handedly saved @assemblathon *grin®
Il 238 Mendeley R M0 | -

10 CiteULike - A



\ Readers are interested in open review
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Reward better handling of metadata...
Novel tools/formats for data interoperability/handling.

Q isainfrastructure

nature
genetlcs

nature.com » journal home » archive » issue » commentary » full text

OPEN

Toward interoperable bioscience data

Susanna-Assunta Sansone, Philippe Rocca-Serra, Dawn Field, Eamonn Maguire, Chris Taylor, Oliver
Hofmann, Hong Fang, Steffen Neumann, Weida Tong, Linda Amaral-Zettler, Kimberly Begley, Tim
Booth, Lydie Bougueleret, Gully Burns, Brad Chapman, Tim Clark, Lee-Ann Coleman, Jay Copeland,
Sudeshna Das, Antoine de Daruvar, Paula de Matos, lan Dix, Scott Edmunds, Chris T Evelo, Mark J

Forster + etal
Affiliations | Corresponding author Biose
Nature Genetics 44, 121-126 (2012) | doi:10.1038/ng.1054
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Published online 27 January 2012
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Rewarding and aiding reproducibility
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Runx1 modulates adult hair follicle stem cell emergence and maintenance from distinct
embryonic skin compartments

04 Apr 2011 g@‘.‘. v Al
Pan T % s+ Karen M. Osorio, Karin C. Lilja, Tudorita Tumbar
0‘ :

JCB vol. 193 no. 1 235-25¢ Article DOL 10.1083/jcb 201006068 DataViewer DOI: 10.1083/jcb.201006068.dv




Rewarding and aiding reproducibility

Implement workflows in a community-accepted format

-_ Galaxy

Data intensive biology for everyone.

Galaxy is an open, web-based platform for data intensive biomedical

research. Whether on the free public server or your own instance, you can
perform, reproduce, and share complete analyses.

Use Galaxy Get Galaxy

= [Galyxy m - '

Use the free public server

Learn Galaxy

Get Involved

|

i
&
m

wl!l ”I’H

Install locally or in the cloud

Screencasts, Galaxy 101, ...

Mailing lists, Tool Shed, wiki

Search all resources

http://galaxyproject.org

Open source

Galaxy server user

[Over 36,000 main]
S

Over 1,000 papers
citing Galaxy use

|
|

Over 55 Galaxy
servers deployed
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- Galaxy / CBIIT-Giga Analyze Data St Using 0 bytes
Tools M History K -
3 =
search tools Q = ,% q] ;Eg}?; gl]?;ig%g%m%ﬁﬁ 1"§ xg@' '| unnamed history
5 A LT o bytes
B! SAP CUHK-BGI Innovation Institute of Trans-Omics o , [0 i sty i vty GOk et
NGS: Mapping ! Data' on the left pane to start

NGS: De Novo Assembly i
NGS: Supporting Tools !

NGS EVALUATION TOOL
NGS: Statistics
NGS: Visualisation

n

GigaGalaxy is supported by !

" -— !

= = BRERE |

==
o~

CHINA NATIONAL !

# GENEBANK ,

Pipelines and tutorials

!
Alignment mapping Alignment mapping b
using SOAP1 using SOAP2 SOAPdenovo2

CigaGalaxy is GigaScience's Calaxy-based platform for supporting the reproducibility of data analyses, We will be using CigaCalaxy to provide computational tools and workflows
that further document and/or reproduce the data analyses reported in papers published in our journal. In addition, we will be making the next-generation seguencing tools
developed by BCl available from this platform. CigaCalaxy is a joint project with Prof. Tin-Lao Lee and Huayan Cao at the CUHK-8GCI Innovation Institute of Trans-omics. We are
supparted by BCl and by The China National Cenebank

galaxy.cbiit.cuhk.edu.hk




. GigaGalaxy

Published Papers | gigascience | obedoya_reina_2013

(GIGA)"Galaxy

oy CBIIT

Shared Data

Visualizations

GigaScience example 1C: Measuring the nucleotide diversity of aye-aye populations

aye-aye covered
CDS intervals

aye-aye

human covered
CDS intervals

@)

human
SAPs

human SNPs,
like aye-aye

history

& DOls for workflows

Contact | Terms of use

(GIGA) b1 Hame | About

Revolutionizing data dissemination, organization, and use

Help Login  Creats account

Data released on December 30, 2013

GlgaGalaxy workfilows and histories from “Galaxy tools to study genome Workflow, Software

diversity"”

Bedoya-Reina, OC; Ratan, A; Burhans, R; Kim, HL; Giardine, B; Riemer, C; Li, Q; Olson, TL; Loughran Jr, 0
TP; vonHoldt, BM; Perry, GH; Schusuf. SC Mlller. W (2013): GigaGalaxy workflows and histories from
“Ga tools to study g diy y" Gig D: http://dx.dol.org/10.5524/100069 | i}
intra-species genetic variation can te used 1o investigate popuiation structura, selection, and gene flow in non-madel
vertebrates; and due to the plummeting costs for gencme sequencing, It is now possible for small labs to obtain
{ull-ganome variation data from thesr species of interest, However, those labs may not have easy access 1o, and familianty
with, computatenal tools to analyze those data.

A sulte of tools for the Galaxy web server have been created aimed at handiing nucleotide and amino-acd polymornphisme discovered by ful-genome sequencing
of saveral iIndividuals of the same species, or using & SNP genctyping microarray.

in adddtion to providing user-friendly tocis, a main goal s to make published analyses reproducible, Thesa tools are presentad in a GigaScience publicaticn (doi:
10.1188/2047-217X-2-17). and in order to facilitate readers 1o repeat and recreate he examples given in the paper, we present here the pipelines and histories
both accassibie from cur ClgaGalaxy server, and as Galaxy XML files avaiable to downioad, The five workfows included relste to examples In the paper dealing
with nuclear-genome diversity in non-human vertabrates, and also llustrate the application of the 100ls to fungal genomes, human dlomedical data, and
mitochondrial sequencas,

Contact Submitter

Related manuscripts:
doi: 10.1188/20M7-217X-2-17

Mdhional information:
-Jigalaxy.chilt cuhk.edu.hiklulgigasdencalglodedoyareina2013




Luo et gl GigaSaence 2012, 1:18

n
httpsAwvew gigasciencejoumal.com/content/1/1/18 (G lg @
ENl‘h E

TECHNICAL NOTE Open Access

SOAPdenovo2: an empirically improved
memory-efficient short-read de novo assembler

Ruibang Luo' , Binghang Liu'~ , Yinlong Xie'*" , Zhenyu Li'* , Weihua Huang', Jianying Yuan', Guangzhu He',
Yanxiang Chen', Qi Pan’, Yunjie Liu', Jingbo Tang’, Gengxiong Wu', Hao Zhang', Yujian Shi', Yong Liu',

Chang Yu', Bo Wang', Yao Lu', Changlei Han', David W Cheung’, Siu-Ming Yiu®, Shacliang Peng”, Zhu Xiacgian®,
Guangming Liu®, Xianoke Liao®, Yingrui Li'?, Huanming Yang’, Jian Wang', Tak-Wah Lam® and Jun Wang'™

Abstract

Background: There is a rapidly Increasing amount of de novo genome assembly using next-genesation sequencing
(NGS) short reads; however, several big challenges remain to be overcome in order for this 1o be efficient and
accurate. SOAPdenovo has been successfully applied to assemble many. published genomes, tut it still needs
mprovement in continuity, accuracy and coverage, especiaily in repeat regions.

Findings: To overcome these chatlenges, we have developed its successor, SOAPdenovoZ, which has the
advantage of a new algonthm design that reduces memory consumption in graph construction, resoives more
repeat regions in contig assemdly, increases coverage and length In scaffold construction, improves gap closing,
and optimizes for large genome.

Conclusions: Benchmark using the Assembiathont and GAGE datasets showed that SOAPdenovo2 greatly
surpasses its predecessor SOAPdenovo and-is competitive to other assembiers on both assembly length and
accuracy. We also provide an updated assembly version of the 2008 Asian {YH) genome using SOAPdenavo2. Here;
the contig and scaffold N30 of the YH genome were ~20.8 kbp and ~22 Mbp, respectively, which is 3-fold and
50-fold longer than the first published version. The genome coverage increased from 81.16% to 93.91%, and
memaory corsumption was ~2/3 jower duting the pomt of fargest memofy consumption,

Keywords: Genome, Assemoly, Contig, Scaffold, Error correction, Gap-filling




How are we supporting data

reproducibility?
0 (GIGA) e Open-Data
pen Paper Data sets ~ DOL:10.5524/100038 ()0
: )n B 78GB CCO data
GIGA
gCIEN%‘;LE o
/ ) Open-Pipelines R
Ling GIGAGalaxy ™ open-Workflows
DOI: 10 1186/2047 217X-1-18 O'fo Anal CBIT
>23,000 accesses nalyses DOI:10.5524/100044

Open-Review

e — 7 reviewers tested data in ftp server & named reports published

g

Enabled code to being picked apart by-bleggers in wiki

/ http://homolog.us/wiki/index.php?title=SOAPdenovo2

Open-Code

sourcz
0 Code in sourceforge under GPLv3:
>20, 000 downloads http://soapdenovo?2.sourceforge.net/



http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.1186/2047-217X-1-18
http://dx.doi.org/10.5524/100044
http://dx.doi.org/10.5524/100038
http://soapdenovo2.sourceforge.net/
http://homolog.us/wiki/index.php?title=SOAPdenovo2

Reward open & transparent review

7 referees downloaded & tested data, then sighed reports

Pre-publication history Highly accessed )pe

SOAPdenovo2: an empirically improved memory-efficient short-read de novo
assembler

Ruibang Luo' , Binghang Liu', Yinlong Xie' , Zhenyu Li, Weihua Huang, Jianying Yuan, Guangzhu He, Yanxiang Chen, Qi
Pan, Yunjie Liu, Jingbo Tang, Gengxiong Wu, Hao Zhang, Yujian Shi, Yong Liu, Chang Yu, Bo Wang, Yao Lu, Changlei
Han, David W Cheung, Siu-Ming Yiu, Shaoliang Peng, Zhu Xiaogian, Guangming Liu, Xiangke Liao, Yingrui Li, Huanming
Yang, Jian Wang, Tak-Wah Lam~ and Jun Wang’

* Corresponding authors: Tak-Wah Lam twlam®@cs.hku.hk - Jun Wang wangi@genomics.org.cn

= Equal contributors
GigaScience 2012, 1:18 doi:10.1186/2047-217X-1-18

Pre-publication versions of this article and reviewers' reports

Original Submission - Version 1 Manuscript 24 Jul 2012

Reviewer's Report Alexander J. Nederbragt 15 Aug 2012
Reviewer's Report Aleksey Zimin 22 Aug 2012
Reviewer's Report Mario Caccamo 28 Aug 2012
Resubmission - Version 2 Manuscript Author's comment 04 Nov 2012
Reviewer's Report Alexander ). Nederbragt 30 Nov 2012
Reviewer's Report Aleksey Zimin 03 Dec 2012
Resubmission - Version 3 Manuscript Author's comment 04 Dec 2012
Resubmission - Version 6 Manuscript 10 Dec 2012
Editorial acceptance 10 Dec 2012




Reward open & transparent review

Post publication: bloggers pull apart code/reviews in blogs + wiki:
Main Program

main.c (557 lines)

- Main program. It processes input options, and invokes various other functions (call_pregraph, call_heavygraph, call_align, call_ map2contig, and call_scaffold) to assemble a genome.

Step 1. (constructing pregraph)

pregraph.c (229 lines )

- Constructs pregraph. From BGI's description -

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The main function for pregraph step. its processes are as below:

1. Builds the kmer hash sets and remove the low coverage kmers.

2. Removes the tips which length are no greater than 2*K.

3. Builds edges by combining linear kmers.

4., Maps the reads back to edges and build prehrcs (the connection between edges).

..............................................................................................................................................................................

Related:

cutTipPreGraph.c (639 lines )
output_pregraph.c (112 lines )
Step 2. (building contigs)

SOAPdenov2 wiki: http://homolog.us/wiki1/index.php?title=SOAPdenovo2
Homologus blogs: http://www.homolog.us/blogs/category/soapdenovo/



http://homolog.us/wiki1/index.php?title=SOAPdenovo2
http://www.homolog.us/blogs/category/soapdenovo/

SOAPdenovo2 workflows implemented in GIGAI"Galaxy

Input dataset
output

Input dataset

output

Input dataset

output

Input dataset

output

Input dataset

output

Input dataset

output

| stat (tabular)

soaPfitter
Forward set of reads

Reverse set of reads

readl_clean (fastg)

read?_clean (fastg)

SOaPfilter

Forward set of reads

Reverse set of reads

stat (tabulary
readl_clean (fastg)
read?_clean (fastg)

soAPfiter

Forward set of reads

8

2

®

stat (tabular)
readl_clean (fastg)

read?_clean (fastg)

KmerFreq HA

®

libraries 1 = Forward FASTQ file

fibraries 1 = Reverse FASTQ file

stat (Tabular)
gz_freq (Tabular)
fibelist (Tabular)

KmerFreq Ha

b:

libraries. 1 = Forward FASTO file

libraries 1 = Reverse FAS
etat (rabuan)

gz_freq (Tabular)

filelist (Tabular)

KmerFreq HA

libraries 1 = Reverse FASTH

stat (Tabular)
gz_freq (Tabular)
filelist (Tabular)

-4

libraries 1 > Forward FASTQ file

Q file

file

Comector HA =
List of input files

Gzipped file containing Kmer frequency data

htmi_file (htrmi)
comected_forward (fa.gz)

comected reverse (fa.gz)

Cormector HA oo
List of input files
Gripped file containing Kmer frequency data

htmi_file (i)
comected_forward (fa.gz)

comected_reverse (fa.gz)

Comector HA 3
List of input files

Gripped file comtaining Kmer frequency data

htmi_file (htmi)
comected _forward (fa.gz)

comected_reverse (fa.gz)

galaxy.cbiit.cuhk.edu.hk

Input dataset b3

output

S0OAPdenovo2 b4
libranes 1 > Forward FASTO file
libraries 1 > Reverse FASTO file
libraries 2 > Forward FASTO file
fibranes 2 > Reverse FASTO file

libraries 3 > Forward FASTO file

libranes 3 > Reverse FASTO file

contig ()

scafseq ()

config {txt)

oy CBIT

GAGE evaluation b4
Reference genome file in FASTA format
Contig file in FASTA format

Scaffold file in FASTA format

outfile (Tabular)

‘GapClozer "
Scaffold file for gap closing

Select configuration file from history

scaff (output)

fill_info (tabular)




SOAPdenovo?2 workflows implemented in (GlGA)“GaIa.
oyCBIT

S0OAPdenovo2 =

Also will be available to download by >36K Galaxy users in EEalaxy

Tool Shed
|

galaxy.cbiit.cuhk.edu.hk




|

el e
s
e — === ‘
[neut catasat

Tools =0 88.4 b 1.5 m

B SOAP PACKAGE HETA
NGS: Mapping
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Table 2 Assemblies of S. aureus and R. sphaeroides

Species Version Contigs

Number N50 (kb) Errors N50 corrected(kb)

N50 corrected (kb)

2,540

3310

S. aureus

R. sphaeroides  SOAPdenovo! 2,242 35 392 28
S0APdenovo2 721 18 106 14.1
ALLPATHS-LG* 190 419 3 367
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~ Taking a microscope to peer review
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| Why Most Published Research Findings
Are False

John P.A. loannidis | @' PLOS | meoicine




The SOAPdenovo?2 Case study

Subject to and test with 3 models:

@ isacommons researchobject 219 s

Method/Experi | 1 UG IR EAROAN S—
mental protocol =

Findings



Lessons learned:
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