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Introduction

APCF: a large proteomics computational resource and APCF UNITE : a new way of launching and viewing proteomic searches

Benefits
ÅSingle interface to Mascot, X!!Tandemand OMSSAsearches. Multiple files can be searchedwith multiple

algorithms,all with a singleclick.

ÅEasyaccessto all data,includingsearchparameters,spectrumfiles andoutputfiles.

ÅTheñMEDICòdownloadtool canautomatethedownloadof numerousresultfiles automatically.

ÅContinualupdatesto proteomic-centricsearchdatabases.

ÅAutomaticallyconvertsraw instrumentfiles with user-providedroutines.

ÅEnhancedsecurityïall datatransfersareencrypted. A groupsecuritysystemallowsusersto shareresults.

Contact Details Email: apcf@ludwig.edu.au, phone APCF +61-3-9341-3155, Web: www.apcf.edu.au *Present address ïInstitute for Systems Biology, Seattle, WA, USA. 

Robert L. Moritz*, Simon G. Michnowicz and Jagan Kommineni
www.apcf.edu.au

Joint ProteomicS Laboratory, Ludwig Institute For Cancer Research and The Walter and Eliza Hall Institute of Medical Research, Royal Melbourne Hospital, Parkville, Victoria, Australia 3050

TheAPCFhascreateda uniqueunified graphicalinterfaceto allow researchersusingtheAPCF a single,easyto

use, common interface for their proteomicswork-flow. This interface, which we have called UNITE, is a

Windows-basedtool, allows all usersof the systemto run and view the result of massspectrometrysearch

requests. It providesseamlessconnectionto theAPCFhigh-performancecomputercluster. It providesaconsistent

look-and-feel to massspectrometrysearches. Usersof thetool canfocuson solvingtheir biologicalproblems,and

notwastetime learning newandconfusinginterfaces.

User friendly interfaces

Consistent parameter entry

APCF UNITE provides seamlessintegration to the

APCF 128 node cluster which features multiple

redundancies in computational power, node

availability power supply, ethernet switching and

storagecapabilities to maximizeuptime!

TheAchilles' heelof currentproteomicanalysesis theprocessingandvalidationof the

vast volumes of MS/MS spectra obtained from current mass spectrometry

instrumentation. The constructionof the Australian ProteomicsComputationalFacility (APCF) in 2007 is both a

hardwareand a softwaresolution that enablesrapid, high volume proteomicsmassspectrometrydataanalysisat a

single online internetsite. This sharednationalresourcestrategyaddressesthe needsof large scaleautomatedmass

spectrometrydataanalysisby allowing accessto multiple industry-standardalgorithmsinstalledon an advancedhigh-

performancemulti-processorcomputingcluster.

APCF computationalcluster is the backbonefor supporting computationalneedsof the Australian Proteomics

Community by maintaining internationalstandardsin the field of High-PerformanceComputing. The facility has

enormouscomputationalpowerwith 128dedicatedcomputationalnodeswith overa half-dozensystemstotalling 1072

coresto manageall aspectsandprovidegatewaysystemsto thecomputationalnodes.

A single desktopinterfaceñUNITEòis a world's-first tool that allows Proteomicsresearchersto seamlesslyaccess

multiple industry-standardMS/MS databasesandsearchingalgorithmsremotelyandsimultaneouslyat the facilities of

the APCF. It provides single-click accessto Mascot, X!!Tandem and OMSSA algorithms. It allows proteomics

researchersto harnessthe powerof the APCF clusterfrom their desktop,aswell asproviding easy-to-useautomation

toolssuchasraw file conversion,andthemassdownloadof resultfiles.

UNified userInTErface (UNITE)

APCF UNITE is constantly upgraded with new features, including the post-processing of results, ensuring that you 

will stay at the leading edge of Proteomics software developments. All features are a result of the users request and 

your participation will benefit all users. We look forward to interacting with you!
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ÅThe APCF hasconstructeda sophisticatedqueuingsystem,which allows running multiple MS/MS

databasessearchesconcurrently,without competition,for bestutilization of computationalresources

combinedwith fault-toleranceto ensuretheintegrityof eachsubmittedsearch.

ÅThe queuingsystemhas a mappingcapability which providesseamlesscomputationalpower to the

needsof theAPCFsearchalgorithmsof Mascot,X!!TandemandOMSSA.

ÅThe APCF queuing systemhas a scalableschedulerwhich allows for systemschedulingof jobs

accordingto therequirementsandprioritiesof thecomputationalneeds.

ÅAPCF add-ons allow to resubmit failed searchesby reallocating computationalnodesdynamically

without theuserneedingknowledgeof thequeuingsystemwhichhelpsmakethesystemfault-proof.

Sequential runs

(with queuing system)

QueueManagerfor Torque/PBS(QM) providesqueuingservicesto thesystem.

The Maui Scheduleris a policy engine which allows control over when, where, and how resourcessuch as

processors,memory,anddiskareallocatedto jobsandalsohelpto intelligentlyoptimizetheuseof theseresources.

Orderly Processing
ÅHighly scalable

ÅHigh fault tolerance, high availability of system 

ÅDynamic allocations of resources makes the system more robust

ÅConcurrent runs using all resources benefits by returning search results quickly

ÅDistributes workload over low usage timings

ÅAllows running of priority jobs ahead of low priority jobs

ÅUser doesnôt need to learn any new technology to use APCF facilities
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With UNITE, it is possibleto launchsearchesof multiple files to severalalgorithmssimultaneouslyusing

eitheródrag-and-dropôor via amenu. Jobscanbestartedimmediately,or at sometime in thefuture.

Users specify their search parameters for multiple algorithms.

Users can add a task name, or a specify a start time

Users can convert raw instrument file formats

Multiple files can be searched simultaneously

UNITE hasredesignedparameterentryfor all threealgorithmsto provideaconsistentlook andfeel. Commonly

usedoptionsarepresentedto theuser,butAdvancedoptions,uniqueto eachalgorithm,arestill available.

Databases
APCFprovidesup-to-dateaccessto numerousproteinandESTdatabases. Someof theseare:

ÅLudwigNR ïa non-identical databasethat includesSwiss-Prot, IPI, TrEMBLE and many new Ensembl

genomedatabasessortedandconcatenated.

ÅIPI (http://www.ebi.ac.uk/IPI/IPIhelp.html)

ÅSwissProt(http://www.ebi.ac.uk/swissprot) aswell asmanyothers,referto thewebsitefor furtherdetails.
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Advantages of using Intelligent queues 

Results are just a click away

Raw instrument file conversion using UNITE
Userscan automaticallyconvert raw instrumentfiles from within UNITE. Userscan use their existing

commercialsoftware,or useOpen-Sourcepackages. The APCF adheresto the standardmzML format as

developedby theProteinStandardsInitiative, andwill continuallysupportnewdevelopmentsastheyoccur.

UNITE currently supports

ÅExtract_msn (Thermo .RAW to .dta)

ÅReAdw (Thermo .RAW to mzXML)

ÅMassWolf (Waters format to mzXML)

ÅmzWiff (Analyst .wiff to mzXML)

ÅCompassXport (Bruker format to mzXML)

Åmsconvert (Thermo RAW to mzXML)

ÅMzXML2Search (MzXML/mzML to .mgf)

Users can set the command 

line parameters for the 

instrument file conversion, 

which is then remembered by 

UNITE.

Raw file conversion is 

automatically performed 

when jobs are submitted. 

Users can view results 

from other people in 
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access to results and 

input parameters

Tasks and 

jobs can be 

viewed at a 

glance.

Results can 

be sorted by 

date, month 

or by Task 

Name.

Viewing the queue

Select the tasks or jobs 

whose results you want to 

download.

You can also specify to download 

only the results of certain algorithms.

Select the download directory

Progress reports

Results are viewed in your favorite 

Web browser ( or OMSSA program)

TheMassExtractionDownloadInformationCentreallowsusersto automatethedownloadof anynumberof

their searchresultsto theirPC.

UNITE �±keeping your results safe
Many advancedsecurityfeaturesarebuilt into UNITE, including the

useof 128bit SSLencryptionto protectyourdata. Howeveruserscan

easilysharedatawith collaboratorswithin theirowngroup.

�³�0�(�'�,�&�´���±download the results you need.

UNITE userscan track the progressof their jobs through the APCF system.

Easy-to-useinterfaceshidethecomplexityof theback-endsystemsfrom them.

UNITE �±built for proteomics!

APCFUNITE canbedownloadedfrom http://www.apcf.edu.au. Thereis on-line help,aWIKI, andFlashvideodemos

onhowto install anduseit. If youarenotauserof APCF,emailtheAPCFat theaddressbelowto applyto join.

Export results as XML, CSV, PepXML

or DTASelect
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