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Bioinformatic exploration of antisensetranscripts
Abstract

Scientistsare using microarraysto experimentallymeasurehe expressionlevels
of mary individual genessimultaneously cDNA microarrayassaysise DNA base-
pairing to indirectly measuresequencepecificmRNA concentrationsywhich arebe-
lieved to reflectgeneexpressionlevels. Therehave beenindicationsthat antisense
MRNA aremorecommonthanexpectedandit is interestingandimportant,to under
standhow antisensenRNA affectstheresultof measurement3.heaim of this project
wastwo folded; i) to build a software packagewhich createa dynamicdatabasef
arraycloneinformation(ACID), consistingof completeinformationof clonesusedin
microarrayexperimentsandii) writing anapplicationto find which clonesarepartof
antisensenRNA.. Identifyingtheseclonesis afirst stepfor furtherstudiesof the effect
from antisensenRNA.

Most of theinformationin ACID is collectedfrom well known databasesuchas
UniGeneand GenBank. 2368 identified antisensenRNA sequencesorresponding
to 3032 cloneshave beenfound sofar. Thelist cannot be seenasfinal beforeit is
known which clonesreally arelocatedin the overlappingsense-antisengegions of
themRNA sequences.

Bioinformatisk undersdkning av antisensetranskriptioner
Sammanfattning

Forskarearvandermicrorarrayerfor att pa experimentellvag matauttrycksnivan
for mangaindividuellagenersamtidigt.cDNA-microarrayarvanderDNA-basparning
for attindirekt matakoncentrationerav specifikamRNA-sekwensey vilk et antasvisa
uttrycksnivan for genen. Tidigare studierhar indikerat att antisense-mRN &r mer
vanligt forekommandean forvantat. Det ar badeintressanbpch viktigt att forsta hur
antisense-mRA pawerkarresultatetiv matningarnaMaletfor dettaprojektvartvade-
lat; i) att byggaett mjukvarupalet somskaparen dynamiskdatabasnedinformation
om kloner (ACID), innehallandekomplettinformationom klonernasom arvandsi
microarray-&periment,ochii) attskapaenapplikationvilkenskafinnadeklonersom
arendel av antisense-mRA. Identifieringenav dessakloner ar forsta steget for yt-
terligarestudierom effekternaav antisense-mRA.

Denstorstadelenav informationi ACID arhamtadranvalkandadatabasesasom
UniGeneochGenBank.2368identifieradeantisense-mRN-sekwenseisommots\arar
3032kloner har upptacktshittills. Listankaninte sessomfullstandigtinnanmanvet
vilka kloner somverkligenligger inom det 6verlappandeense-antisense-omraqhet
MRNA-sekwensen.
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Chapter 1

Background

This chapterwill give somegeneralinformationto help understandhis thesis,and
it startsby explaining the basicsof genetics,moving on to describingmicroarrays,
a techniquethat is usedto analysegeneexpression. Finally the databasesisedfor
informationsearchingaredescribed.

1.1 BasicGenetics

Most of the informationof a cell's actiity is encodedn the deoxyribonucleicacid
(DNA). The DNA is a doublestrandedinear moleculewherethe strandsare inter-
twined aroundeachother, like a doublehelix (Watsonand Crick, 1953) (seefigure
1.1).

Figurel.1l: Double-standedDNA

DNA is composedf four typesof nucleotidesbasesadenine(A), thymine (T),
cytosine (C) and guanine(G). The strandsare kept togetherby chemicalbindings
betweerthebaseswheretheA bindsto T andC bindsto G. In thisway thetwo strands
areexactly complementaryo eachother The DNA canbe composedy millions of
nucleotidesandin cellsit is divided into chromosomes.Nucleotidemoleculesare



assymetricand eachnucleotideof DNA bindsto the adjacentnucelotidein a way
which makesDNA have a directionwith ends(corventionally)called5’ and3’ (see
figurel.1).

A geneis apieceof the DNA sequencevhich encodes protein. The DNA strand
on which the geneis locatedis called sensestrand,the oppositeis called antisense
strand.Thetranslationof the geneticsequencénto a proteinis a two-stepprocessin
thefirst stepthe DNA is copiedinto messengeribonucleicacid (MRNA) in aprocess
calledtranscription.The mRNA is a single-strandedopy of the original gene.In the
secondstepthe mRNA s translatednto anaminoacid chain;a protein,during trans-
lation. During the translation threebasescomposeone codontypically representing
oneaminoacid. Sincethereare4 possiblenucleotidedor eachpositionof thethree-
lettercodon,therearetotal 42 (64) differentcodonsavailable,which makesthe DNA
anefficient storeof information.

Thestepfrom DNA to mRNA is well understoodfor every nucleotidein the DNA
therewill beoneaddedo themRNA. ThereforethemRNA sequencés anexactcopy
of the original DNA with the only exceptionof one base;the thymine (T) will be
substitudedy uracil (U) in the mRNA. As with DNA, mRNA alsohas5’ and3’ ends
andis readin the samedirectionasthe DNA. Beforethe mRNA is translatednto a
protein, certainnon-codingregions of the mRNA calledintronswill be cut out such
thatonly the codingregionscalledexonsareleft (seefigure 1.2).

Introns

ntrons
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Transcription, elimi-
nation of intron
transcript segments,
and splicing of exons

MRNA 1 s ]

Figurel1.2: Transcriptionwith splicing

1.2 cDNA Micr oarray

Figurel.3schematicallyllustratesthe cDNA microarraymethodology

With the cDNA (complementaryDNA) microarraytechnologythousand®f gene
expressionganbe measuredt the sametime. A genes expressiornlevel is ideally a
measuref how muchproteinsthata geneproducesat a giventime. Whata microar
ray really measuress theamountof mRNA in thesamplewhichis extractedfrom the
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tissueof interest.MRNA is an unstablemoleculewith a shortlifespanandcanthere-
fore not be usedin the microarrayprocessjnsteadthe stablecDNA is used. cDNA

is a DNA sequencehatis a copiedfrom a RNA templatein a processalledreverse
transcription.cDNA will thusin principlerepresenagene.

The experimentprocessis startedwith preparingthe measuringdevice, a glass
slide, by placingthousandspotsof clones(copy of a shortportion of DNA), were
eachspotideally represenbnegene.mRNA is extractedfrom the tissueunderstudy
andthe mRNA is reverselytranscribedinto cDNA and labeledwith fluorochromes
whichmakesit emitaspecificwavelength.ThelabeledcDNA is thenflushedoverthe
glasslideandall DNA from onegenewill bind (hybridize)to onespot. Most of the
time therewill alsobeareferencesampleflushedover the sameslide with adifferent
colour. Thereferencesampleis usedto comparetwo, or more,samplestates.Then,
by measuringntensityof thesecolours,therelatve geneexpressiorwill beknown. If
a spotshows differencein intensitybetweerthe colours,the genefrom the sampleis
notexpressedasit is in thereferencesample.In thatway you canseethe differencen
geneexpressionn two samplese.g. betweera healthycell anda cancercell.
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Figurel.3: Microarray

1.3 Databases

Scientistaroundtheworld aresequencingndanalysinghegenomesgompleteDNA
sequencespf different speciesto learn more aboutthe speciesand for researchn
diseases.The collectedinformationis storedin databasethat are sharedwithin the
scientificcommunity In that way researcherfave lots of moreinformationto use
thanif they only searchedh theinformationthey collectedthemseles. Thedatabases
areoftenspecializedn somedirection,it couldbe geneannotationsequencestc.



Chapter 2
Aim of Study

This projecthadtwo parts,i) build a databasef cloneinformation,andii) find clones
thatarepartof anantisensenRNA.

2.1 Building Database

Whenscientistausemicroarrayshey oftenendup with alargenumberof geneswhich
areof interestfor their experiments.However, to obtaininformationaboutthe genes
oneby onemaybeexhausting.To aid the communityin this matterit is of importance
to build databasethatcollectsinformationfrom well knowvn databasesndpresenit
in suchaway thatthe scientistscansearchinformationof clonesusedin microarray
experimentslt is alsoimportantto make the applicationeasyto maintainanduse.

2.2 Clone Searching

The cDNA clonesusedin microarrayexperimentanay consistof both the senseand
antisenssequencef thegene.Thathasnotbeenseerasa problemsincethecommon
beliefwasthattherewerenotthatmary sense-antisenseRNA pairs.Latelytherehas
beenexperimentghathave shovn thatthesepairsaremorecommonthanexpected[1].
At theDepartmenbdbf Oncologyat Lund Universitythereis work goingonto construct
microarrayswherea spotonly consistof eitherthe senseor the antisensesequence.
The Oncology Departmenttogetherwith others,have an interestin which of their
clonesthatmay be a partof sucha pair. By doing a sense-antisengmir searchwith
sequencednRNAs andthena matchagainstclones,a list of sense-antisensdones
canbecreated.

The mRNAs usedin the searchcan containboth vectorsequenceandrepetitve
elements.The vectorsequencés a left-over from the cloning procedure.To amplify
the clones,the DNA sequenceés put into a vector A vectoris a small andcircular
pieceof DNA. Thesevectorsarethenputinto bacteriaandby utilizing thesebacteria
andvectorsthe DNA getsreplicated. The vectorsareisolatedfrom the bacteriaand
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theinsertedsequencés amplifiedby Polymerase€hainReactionfPCR).Sometimes
the amplified sequenceontainsa part of the vectors DNA. Repetitve elementsare
regionsof thegenomesequencéhatrepeatstself. Suchregionscansometimeslisturb
analysisof the sequencendsuchregionsareusuallymarked with a specialletter or
removed.

The aim was to compile lists of clonesthat corresponddo the sense-antisense
MRNA pairsthatwereidentified.



Chapter 3
Methods

This chapterwill describehow the databaseand software of ACID[2] works. The
antisensesearchwill bedescribedn theendof this chapter

3.1 Materials

To collectinformationof all clonespresent the UniGene[3]databasewe built Array
Clone Information Databas€ACID) which containinformation collectedfrom pub-
licly availabledatabases.

In UniGeneESTs(ExpressedSequencdag) areassemblednto clusters,whereev-
ery clustercorrespondso aspecificgene.Eachclusterhasanamountof cDNA clones
thatis relatedto the samegene.The sequencesf the clonesareonly partly known. A
fractionof MRNA sequenceés calledESTandhasbeenreadin either3’ or 5’ direction
(seefigure 3.1). Thisinformationis foundin a UniGenecluster Clustersalsocontain
otherinformationsuchasthe mRNA RefSed[4], the chromosomeposition,andthe
genename.UniGenestoresnformationof mary differentspecies.

Sequences$or ESTsand RefSeqsare storedin the GenBank[5]database.Uni-
Geneclustersonly referto the sequenceby GenBankaccessiomumbers Additional
informationfor RefSeqs,suchas chromosomepositions,are found in the Genome
Browser[6].

Informationobtainedandstoredin ACID for the clonesincludes:

e GenBankaccessiomumberdo ESTsequences
e 3’ or5’ directionof ESTreads

e which UniGeneclusterthecloneis relatedto

1The RefSeq(ReferenceSequence)ollection is aimedto be comprehensie, integrated, non-
redundansetof sequencesncludinggenomicDNA, transcript(RNA), andproteinproductsfor major
researctorganisms.
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Figure3.1: UniGenecluster(longtopline, blue)hasseveral ESTqshortlines,redand
green)associatedo the cluster TheseESTsare also associatedo RefSeqgmedium
long lines,red and green,belowtop line, blue)that alsoare associatedo the cluster
The blowup illustratesthe partial sequencingpf ESTs(and thus clones)where the
black linesillustrates3’ and5’ reads.

e chromosomeosition

e cytobandinformation

e LocusLinkinformation[§

e OMIM information[7

e genesymbolandname

e associateeneOntology[§ terms

e associatedRefSeq
And informationfor RefSeqsncludes:

e whichchromosomat is locatedon

e startandendbasein thechromosome

e cytobandinformation

e GenBankaccessiomumberto sequence

e which UniGeneclusterthe RefSeqrefersto

ACID will belimited to the speciespresentin UniGeneandonly obtainingRefSeqs
thathasGenBankaccessiomumberthatstartswith NM, which arethe mRNAs.

HomosapiengUniGenebuild 160)andMus musculugUniGenebuild 120)were
the speciegputinto ACID duringmy projecttime. For humangherewere2.5million
clones,3.2 million sequenceand111 000 UniGeneclusters. Of the clusters,there
were 18 262 that had at leastonerelatedRefSeq. For mousethe numberswere 2.5
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million clones,3.1 million sequencesand90 000 UniGeneclustersof which 12 860
hadatleastonerelatedRefSeq.

Both UniGeneand GenBankinformationwas downloadedfrom NCBI (National
Centerfor Biotechnologyinformation)ftp severs

ftp://ftp.ncbi.nih.ge/repository/UniGene

GeneOntologyinformationfrom

ftp://ftp.ncbi.nih.ge/refseg/LocusLink/

The GenomeBrowserinformationwasretrieved from databasethat were stored
locally atthe department.

3.2 DatabaseAr chitecture

To keeptrackof which speciesACID holds,aspeciesndependentable(Specie¥ was
createdhatcontainghe shortnameof the speciesiniGenebuild numberandthefull
speciesname. The specieglependentables’namesare prefixed with the shortname
of the species Speciespecifictableswill be createdautomaticallywhennew species
areadded.

Thetablesin ACID arethefollowing:

e Speciedablekeepdrackof the speciesn thedatabasasdescribedabove.

In Clonesinformationaboutits ESTsare stored. Suchas GenBankaccession
numberandwhetherit isa3’ or 5’ read.

e Mostof theclusterinformationis storedin UniGenetablesuchaschromosome,
geneandcytoband.

e RefSegscontainswhatclustera RefSegbelongsto, chromosomestartandend,
strandetc.

e GenBankhasall thesequences.

e Location is the tablethat hasthe clone positionwithin the associatedRefSeq.
This informationis automaticallycalculatedwhenupdatingthe database The
calculationis doneby aligningthecloneagainstheRefSequsingthe BLAST[9]
program.Sincethe clonesonly arestoredassomeEST sequenceandthey can
have morethanoneEST for 3’ readand5’ read,every combinationbetweer’
and5’ arestoredin pairsto make the retrieving for viewing easierandfaster
Thereis alsoextra BLAST informationsuchasscoreandexpectationvalue.

The databasavasbuilt efficient anddynamicto be well adaptedo the large amount
of datathat usuallyis involved in geneticprojects. Eachspeciesnformationin the
databaseés storedin differentsetsof tablesjn orderto gainsomespeedvhenretriving
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or updatingthe informationof the databaseBeforeupdatingthe speciesnformation
thetablesof the specificspeciesaretruncatedandnew informationwhich is storedin
files arebulk-inserted.This updateprocessvasestimatedo take 14 hoursfor thetwo
specieshumanandmousetogether Comparedo having thespeciesn thesametable
anddoingdeletesthe gainwasestimatedo 5 hours.

Anotherproblembesidegime washow to divide andconnecthe informationbe-
tweenthetables. We could not find any completedescriptionof UniGene. So while
building the first versionof ACID we got someproblems,onewasbecauset turned
out that somedatahad mary-to-mary relations. And somedatadid not look aswe
expectedatthe beginning,sowe hadto do amorethoroughlyanalysiswvhich took lots
of ourtime. To go aroundproblemswe madethe databassomeavhatredundantand
furthermoreemovedmultiple RefSecpssociationo clusterssothattherewasat most
onefor eachcluster ThelongestRefSegwasthe onekept.

The databasesener usedis mySQL (v3.23). The strengthis thatit is easyto setup
andwork with. Theweaknesss thatit lackssomeSQL featureghatarecommonin
mostotherseners.

3.3 ACID Software

The largestpart of the softwareis for updatingthe informationin the databasethe
otherpartis the searchandpresentationvith awebinterface.My partwasto develop
thedatabasstructureandupdatingpartof the softwaretogethemith anotherstudent.
Thedesigndecisionwasto make asmuchwork aspossibleduring updatinginsteadof

doingthework while selectingdata. The applicationshouldalsobe dynamicto which

specieghatarestoredandknow which specieghatneedto be updated.

Whenupdatingthefirst thing thatis doneis checkingthe build numbersof all the
specieghatarestoredin ACID againsthetheonesin UniGene.For thespecieswhere
thebuild numberis higherin UniGene theapplicationdownloadsthe new information
andall thesequencethatis connectedo the clusters After downloadingtheinforma-
tion is parsednto files, namedafterthetableswheretheinformationwill endup. The
files aresavedin a properformatto facilitatebulk-insertinto the databaseThe tables
thatareto beupdatedaretruncatedust beforeinsertion.

The Location tableis the lastto be updated becauseat needsthe datafrom the
othertablesto be ableto BLAST clonesvs RefSeqs. The procedures to take one
RefSeqat thetime. Thenall ESTsbelongingto that RefSegare BLAST againstthe
RefSeqto getthe EST positionswithin it. BLAST resultsof ESTsbelongingto the
sameclonearegroupedogethelin suchawaythat3’ readsarematchedo 5’ readsin
all combinationsThosecombinationsrethenstoredin Location, togethemwith some
BLAST resultsandidenficationof whatwasusedin theBLAST. For moreinformation
aboutBLAST andhow it wasusedin this projectseeAppendixA.

Anotherparty developeda web interfacefrom wherea usereasily cansearchby
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Figure3.2: ACID architecture

clones,RefSeqsgenenamesetc. Fromthe searchyou canchoosewhich information
to beretrieved,i.e. GeneOntology clonepositionsandclusterinformation. See3.2
for anoverview of the ACID architecture.

All software waswritten in objectorientedPerl (v5.8). We madethat choicesince
we wheregoingto performalot of textparsingwhich Perlis goodat, andsincePerlis

rathercommonin thebioinformaticscommunity At thebeginningwe alsousedBioP-

erl, aPerlpackagdor bioinformatics.But afteralong strugglewith memoryleakage
in BioPerlwe threw thatpackageout of our projectandwrote our own code.We also
noticedthatPerlhadsomeminor memoryleakagevhenusingthebuilt in hash,sowe

minimizedthe usageof hashvariablesn our project.

14



3.4 Prototyping a Sense-Antisens&eaich Application

To save time in this secondpart, | decidedto develop small programsto solve the
differentstepsin the searchfor antisenseRefSeqsandfind clonesincludedin those
RefSeqgs. In that way the developmentwas fasterand | could do more within the
projecttimespan.l usedsomeBLAST applicationsanddid somesmall Perl scripts.
Theseprogramscanbe usedto developa full applicationin thefuture.

The first stepwasto createa FastA formatedfile with all the RefSeqgsequences
thatwasto betested.A FastAformatedfile is afile of sequencentrieswhereevery
entrystartswith a headethathasanidentificationfor thesequencandcanhave some
additionalinformation,the line with the headerstartswith '>’. The sequencesomes
onanew line directly aftertheheaderTheheaderd creatednly containedanidenti-
fication,a GenBankaccessiomumberfor the sequencdik e this

> NM 002223
ATCCCAGGTTACTTACCAATTAA
TTCCAAAGGATAAAAACCCGGTT

| wroteasmallPerlscriptthatfetchedall the RefSeqshathadsequencem ACID and
storedthosein a FastAformatedfile. Thenext stepwasto filter the RefSegsequences
from vectorsequencesA FastAformatedfile with vectorsequencewasdownloaded
from ftp://ftp.ncbi.nih.ge/pub/Uni\éc/ To beableto usethe BLAST toolsneededor
this project,a BLAST prepareddatabaséadto be createdandthatis donewith for-
matdb. A database&vashuilt of thevectorsequencéle; thepurposevasto useit with
the BLAST tool vecscreen. vecscreen is anapplicationthattakesa FastAformated
file andBLASTs it againsta databasein this casethe vectordatabaseThe resultof
the BLAST wasthenanalysedo seeif thereis ary significantvectorhits in the se-
guence.For the projecttherewerethreedifferentsituationsthat were of interest. 1)
If vecscreen spitsouttheresult“No significantsimilarity found”, thenthe sequence
waskept. 2) If theresultsaysthatit hadmatchingsegmentsandoneof the segments
wasin themiddle of the sequencethe sequencevasrejected.3) If the matchingsey-
mentsonly appeaiin the endof the sequencethe segmentswere cut off andthe rest
of thesequencavaskept. A Perlscriptwascreatedo dothevecscreen runfor each
RefSeganddoingthe cutting if needed.All the RefSegsequencethatwentthrough
thatfiltering was saved into a new FastAfile. Thelaststepl hadtime to do before
looking for matchingcloneswasto do the BLAST to find antisenséhits within the
RefSegset. For this, BLAST requiresa databaséo searchagainst.Sinceall RefSeqs
arecomparedo their reversecomplementargequenced, createda BLAST database
with the RefSeqswithout vectorsequencesThenall complementanRefSeqswvere
BLAST againstthis database.The tool blastall wasusedfor thatandthe resultfile
wasthenparsedoy yet anotherPerl script. The Perl scripttakesall the RefSeqghat
have hits andthebesthit of thosehits, includingBLAST scoreande-valuefor thathit,
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andstoreit in afile. TheRefSeqgsn thatfile weresaidto beantisensd&RNA.

We have alist of all clonesavailablefor usthroughthe Departmenbf Oncology
Fromthatfile all cloneidentificationsvereparsedut,andasearchwasmadein ACID
to find which RefSeqsnatchegheclones.By matchingthoseRefSeqgo theonesthat
wasfoundto be antisensea list of clone-RefSegairswasstoredin afile to beused
for furtherinvestigationin thefuture.

For more information of how the differentBLAST applicationswere used,seeAp-
pendixA.
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Chapter 4

Results

ACID is upandrunning,andis alreadyusedby the scientificcommunityin Lund. The
aim for ACID wasto make it easyto maintainanduse. The updateprocedurds in
principleonly onefunctioncall, soit is easyto make a scriptto runin thebackground.
The systemwill only really updateif therearenew builds for the speciesncludedin
thedatabaseThesystemis currentlyconfiguredor HomosapienaandMusmusculus
With someminor changest will supportmore speciespecausenly a few lines of
codehaveto beaddedo supportmorespeciesTheapplicationis alsoeasyaccessible
by the aid of the web interface. This interfaceallows the userto sendin a bulk of
clonesandgettheresultof all of themeitherby viewing themdirectly in the browser
or saveit to anicely formatedfile.

Thetools | developedfor sense-antisensgearchare prototypesand can be seenas
initial building blocksof anapplication.Thesenitial building blocksincludethevec-
tor filtering andthe searchpart. Usingthattools | found 2368 RefSegghat had an
antisensgartnerand3032clonesbelongingto thoseRefSeqs My resultsagreewith
thearticle Antisensedranscriptsin thehumangenomgl0]. Thedatabasén thatarticle
had12 897 RefSeqscomparedo ACID’s 15 666, the article hada resultof aboutl
800RefSeqgswvith anantisensgartner
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Chapter 5

Conclusionand Futur e Prospects

ACID is ausefulsystemandhopefullyit will grow in amountof speciesncludedinto
thedatabaseandin numberof users.An installationscriptwould probablybe niceto
have evenif it is relatively easyto install asit is. Thespeciesn ACID arehardcoded
to humanandmouse. That hard codedpart of ACID shouldbe changedo be more
dynamic,sothattherewould not be ary needto changen the codewhenaddingnew
species.

It wassometimedrustratingto developthis sizeof projectin Perl,notjustbecause
of thebugsin PerlandBioPerl, but alsothelack of strongertyping andbettersupport
of objectorientedprogramming.A morepowerful languagen thatsensevould have
madethe codinga bit smootherWhencodingsmallertestprogramsandparsingparts
Perlfelt alot moreflexible andpowerful. With all the free package®ut thereit was
easierto concentraten the project’s problemsinsteadof sometechnicalissuessuch
asimplementingprotocols.

2368 RefSeqsof 15 666 seemdike a lot, if the senseand antisensegenesare ex-
presseditthe sametime it canhave significantimpacton theresultof the experiment.
By having alist of cloneswhich arepartof thesense-antisensgRNA pairs,thesense-
antisensexperimentscanbe narroved down to testonly clonesfrom thelist. To be
really surewhich clonesto use,a searchto find clonesthat arein the overlapping
partof the sense-antisengmir areof interest. The currentapplicationcompilesa list
of clonescorrespondingo mRNAs that may have repeats.As soonasthe tool[11]
to identify, andremove, repeatssequencefrom mRNA becomesavailablefor local
download,theapplicationshouldbe usedto compileacorrespondingjst of clonesfor
thesenon-repeamRNAS.
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Appendix A
BLAST

In this projectBLAST (BasicLocal Alignment SearchTool) wasusedfor doing se-
guencealignment.BLAST is moreor lessa standardool for the biology community
whenworking with sequencesyhetherit is proteinor DNA. The BLAST applica-
tionsusedin this projectwereformatdb, bl2seq, blastall andvecscreen. formatdb,
bl2seq andblastall canbe downloadedrom

ftp://ftp.ncbi.nih.ge/blast/executables

vecscreen hasto be compiledfrom thesourcethatcanbefoundat
ftp://ftp.ncbi.nih.ge/toolbox/ncbi_tots

bl2seq

ACID usesl2seq whenperformingcomparisorbetweerRefSeqandESTsequences.
Theresultfrom bl2seq wasparsedandstoredin the Location table. Whenworking
with this applicationall sequenceandtheresultswerestoredin temporaryfiles. The
parameter$ usedwere

bl2seq-i refseqj estsegp blastn-o result

Wererefsegand estseqgs sequence$o compare resultis the resultandblastntells
bl2seq thatit is DNA sequencet compare.

formatdb

Most BLAST applicationsare performing comparisonsagainstdatabasesvith se-
guencesTo build suchBLAST databaséormatdb is used.In thesearchor antisense
MRNA, databassearchesverenecessargndwerecreatedvith theseparameters

formatdb-i fastafile-p F-o T -n dbname
fastafileis a FastAformatedfile with sequenced; flagtellsthatthefile containsDNA

andtheflag T is setto make formatdb createindexesfor the sequencédentifications.
Thelastparameters the basenamefor the databasdilesis setto dbname
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blastall

blastall takes a FastA formatedfile and compareall entriesin it againsta BLAST
database. This applicationwas usedto searchfor antisensemRNA. The file and
the databaseontainedhe samesequenceandonly searchedor complementarge-
guences.

blastall-p blastn-d dbname refseqso result-e 1e-9-S 2 -b 0 -v 3000

blastntells the programto performDNA comparisongdbnames the databasé¢o work
againstyefseqss FastAformatedfile to comparewith andresultis nameof thefile to
save BLAST resultin. Parametere 1e-9setsthe Expectcut off to 102, thatis limit to
how badanalignmentcanbebeforerejectedasahit. -S2 will make blastall to only do
complementargomparison.To make theresultfile smallerno alignmentsveresaved
by settingshav numbergo 0. Lastthing to setis the numberof hits to shaw, it is set
3000to be surethatthe besthit alwaysis in theresultlist.

vecsceen

In searchfor vectorcontaminationin sequencesecscreeris used. The resultmarks
regions suspectedo have vectorsequence.The sequenceo be testedwas pipedto
vecscreen thereforethelack of infile.

vecscreeno result-d dbnamef 1

resultis werethereresultis saved and dbnameis the databaséo searchin. By set-
ting -f is theoutputformatand1 is for HTML formatwith noalignments.
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