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W/-gUNJgResequencing

Cattle Breed
Number

of
Animals

Millions of
base pairs

(Mbp)

Bos indicus Brahman 7 116.98

Bos indicus Gir 6 146.87

Bos indicus Nelore 8 170.44

Bos taurus Angus 17 1027.09

Bos taurus Holstein 32 718.95

Bos taurus Jersey 8 144.6

Bos taurus Limousin 7 155.47
Bos taurus Romagnola 4 92.57

ThefProblem:

ProposedfSolution:f

ggggggggggggggggggggggggggggggggggggUNJgSequencegdatagallowsgresearchersgtogidentifygvariationsgwithingtheggenomesgofg
individualsgofgagspeciesgthatgcouldgimpactgimportantgproductiongtraitsMghowever"gtoolsgdesignedgtogidentifygtheseg
variationsgaregoftengdesignedgspecificallygforgmousegorghumangstudiesC

ggggggggggggggggggggggggggggggggggggggggggggggggggWegaregdesigninggangopenBsourcegpipelinegforgtheganalysisgofgUNJgsequencingg
studiesginvolvinggnonBmodelgorganismsgandgagriculturalgspeciesCgThegpipelinegwillgbegfreegforgacademicgandg
researchgusegandgthegsourcegcodegforgallgwrittengprogramsgwillgbegreleasedgwithgthegfinalgpackageCgJdditionally"g
thegresultsgofgtheganalysisgwillgbegprovidedgtogthegendBusergingeasilygaccessiblegforms"gsuchgasgexcelg
spreadsheets"gtextgsummariesgandgpdfgfilegplotsC

9ng orderg tog makeg managementg ofg eachg stepg moreg flexible"g weg haveg
implementedg ag configurationg fileg controlg systemg forg runningg theg
pipelineCg Theg configurationg fileg containsg theg locationsg ofg sequenceg
filesg Wwfastqwg files-g andg theg locationsg ofg installedg pipelineg programsg
andgscriptsCg 9ngorderg togspeedgupgcomputationgtime"g thegpipelinegcang
makeg useg ofg multipleg processorg coresg andg highg performanceg
computinggarchitecturesCg

SequencegfilesgWwfastqwgfiles-garegfirstgsplitgintogsmallergchunksgandg
alignedgtogthegreferenceggenomegusinggasgmanygprocessorsgasg
allowedCgJlignmentgisgagprocessgthatgcomparesgrawgsequencegdatag
backgtogthegoriginalgreferenceggenomegandgidentifiesgthegpartgofgtheg
genomegthatgthegsequenceglikelygoriginatedgfromCgXecausegthisg
pipelinegsplitsgupgthegsequencegreadsgintogsmaller"gmanageableg
chunks"gitgisgablegtogusegmultiplegprocessorsgtogspeedgupgalignmentg
WthisgstrategygisgcalledgwUividegandgzonquerw-C

Jlignedg sequenceg datag isg theng processsedg usingg severalg programsg ing
orderg tog identifyg zopyg Numberg Variantsg WzNVs-"g Singleg Nucleotideg
Polymorphismsg WSNPs-g andg 9nsertionVUeletionsg W9NU$Ls-Cg zNVsg areg
calledgusinggthreegalgorithmsgusedgbygtheg:umang/PPPg7enomesgProjectg
[H]g WSR"g RPg andg RU-g whereasg SNPsg andg 9NU$Lsg areg calledg byg theg
Xroadg9nstitute.sg7enomegJnalysisgToolkitgW7JTK-C

ThegresultsgofgthegthreegzNVgcallinggalgorithmsgareg
mergedgusinggangalgorithmgwegcallgwPrecisiong
JwaregMergerwgWPCJCMC-gthatgtakesgintogaccountgtheg
uniquegadvantagesgandgdisadvantagesgofgeachg
methodCgThegSNPgandg9NU$Lgcallsgaregfurtherg
filteredgingordergtogimprovegquality

zNV"g SNPg andg 9NU$Lg callsg areg theng crossg
referencedg againstg informationg knowng aboutg theg
genomegingordergtogseegifgtheygimpactggenesgorgotherg
functionalg geneticg regionsg Wthisg isg calledg
wJnnotationw-CgJfterwards"gthegresultsgaregtabulatedg
andgpresentedgtogthegusergingspreadsheetsgandgplotsC
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AfTestfRun:f100fSequencedfBullsTheg:umang7enomegProject"gwhichgwasgtheg
firstg majorg UNJg sequencingg projectg forg ag
largeg $ukaryoticg genome"g lastedg /Pg yearsg
andgcostgapproximatelygy0gbillionCgThegcostg
tog sequenceg newg genomesg hasg droppedg
precipitouslyg sinceg thatg projectg concluded"g
andg currentg priceg estimatesg hoverg aroundg
y["PPPgtogy]"PPPgpergindividualgsequencedCg
Muchgofgthisgpricegreductionggisgduegtognewg
methodsg ofg sequencingg andg improvedg
instrumentationg WeCgCg theg :iSeqg HPPPMg
picturedgrightginset-Cgggg

Ourg pipelineg wasg designedg forg theg explicitg purposeg ofg
analyzingg UNJg sequenceg datag fromg organismsg thatg
alreadyghavegagfinishedgreferenceggenomegprojectCgJsgofg
theg writingg ofg thisg poster"g thisg includesg [g agriculturalg
animalg speciesg andg /2g agriculturalg plantg speciesg withg
manyg moreg tog shortlyg followCg Theg reasong whyg
researchersg resequenceg individualsg ofg ag speciesg thatg
alreadyghavegagcompletedgreferenceggenomegisgtogidentifyg
variationsg ing UNJg sequenceg withing thatg individual.sg
genomeCg Theseg variationsg cang beg linkedg tog diseaseg
susceptibilityg Wpowderyg mildewg susceptibilityg ing
JrabidopsisgWa--gorgproductivegtraitsgWwhitegcoatgcolorging
SheepgWb--C
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Table:fOurgdatasetgwasgcomposedgofgeightgdifferentgbreedsgofgcattle
fromgtwogcattlegsubspeciesKgBos indicus Worgwzebuw-gandgBos taurus.

$achgindividualgwasgsequencedgtogatgleastg[Xgcoverage"gandgseveralg
animalsgweregsequencedgtoggreatergdepthgingordergtogprovidegagcontrastC

Figure:gJgsummarygofgallgvariantsgcurrentlygdetectedgusinggourg
pipelineg showsg ag clearg differenceg betweeng indicusg andg taurusg
subspeciesg ing theg numberg ofg SNPsg identifiedCg 9nsertionsg andg
deletionsgvarygfargmoregamonggbreedsgthangsubspeciesgandgmayg
reflectgsmallergphenotypicgdifferencesC

SummarygofgVariantsgUetectedgbygthegPipeline

Figure:g Jssociationg ofg geneticg featuresg withg variantsg WJnnotation-g hasg
revealedg severalg interestingg biologicalg featuresg [/]Cg Jntimicrobialg peptides"g
whichg serveg asg ag firstg lineg ofg defenseg forg theg immuneg system"g areg ofteng
duplicatedCg Thisg mayg indicateg ang evolutionaryg warmsBracewg betweeng theg
animalgandgenvironmentgasgbacteriagevolvegtogresistgJntimicrobialgcompoundsg
overgtimeC
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