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Cost-effectiveSenrichmentShybridizationScaptureSofSchloroplastSgenomesSatSdeepSmultiplexingS
levelsSforSpopulationSgeneticsSandSphylogeographySstudies
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Probes4and4libraries4construction4for4MiSeq4Illumina4sequencing

%iodiversityz4phylogeography4and4population4genetics4studies4are4expected4to4be4revolutionized4by4access4to4large4datesets4thanks4to4new4sequencing4methods.4We4

develop4an4easy4and4costkeffective4protocol4 for4 inksolution4enrichment4hybridization4capture4of4complete4chloroplast4genomes.4The4protocol4uses4cheap4 inkhouse4

specieskspecific4probes4developed4via4long4range4P9R4of4the4entire4chloroplast.4%arcoded4libraries4are4constructed4and4inksolution4enrichment4of4the4chloroplasts4is4

done4using4the4probe.4Our4protocol4allows4whole4chloroplast4genomes4to4be4sequenced4at4a4modest4cost4for4large4samples.4This4will4allow4unprecedented4resolution4

for4closely4related4species4in4phylogeography4and4population4genetics4studies4using4chloroplast4sequences.

Number4of4reads4mapped4to4the4chloroplastic4reference4genome4of4O. sativa4vN9_NN(3_N,J
v$,4Sequencing4the4probes4onlyJ4confirms4the4probe4is4chloroplastic.
v%,4Sequencing4a4library4enriched4using4the4probesJ4confirms4good4sequencing4of4chloroplast.

Position4of4 long4range4P9R4products4are4 illustrated4with4arrowed4horizontal4 lines.4The4position4of4Large4single4copy4
vLS9,z4inverted4repeat4vthick4linesz4IRa4and4IRb,4and4small4single4copy4regions4vSS9,4are4also4reported4

ValidationSofStheSprobesSinSOryza glaberrima
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Protocol4undertaken4on4 four4crop4speciesJ4Oryza glaberrima4 v$frican4 rice,z4
Pennisetum glaucum4 vPearl4 millet,z4 Dioscorea4 ssp.4 v$frican4 yams,4 and4
Digitaria exilis4vGonio,.4
To4capture4chloroplast4sequences4directly4 from4the4genomic4>N$4librariesz4
biotinylated4probes4were4produced4in4house.4
Libraries4 were4 then4 constructed4 using4 Akbp4 barcodes4 to4 allow4 for4
multiplexing4at4different4degrees.

Protocol

Hybridization4 via4 probes4 is4 a4 cost4 effective4 way4 to4 enrich4 and4 sequence4
entire4organelle4genomes4at4deepSmultiplexingSlevels.
9ost4for4a4plastome4vwith4library4preparation,J4__M4W4individual.
Sequencing495SplastomesSinSaSsingleSMiSeqSrunSisSachievableSusingSourS
protocol.
The4protocol4developed4here4allows4the4analysisSofSplastidSdiversity4within4
and4between4closely4related4species4in4a4cost4and4time4effective4way.

Conclusions

EnrichmentSsuccessSofS95SmultiplexedSpearlSmilletSindividualsSinSaSsingleSMiSeqSrun

v$,4S4of4 reads4mapping4 to4 the4 referenceY4 v%,4$verage4coverageJ455S4across4 the45)4 individuals.45N4out4of45:4with4
coverage4E45:S4Y4v9,4The4number4of4reads4mapping4to4their4reference4plotted4against4S4cp4genome4coverage.4

$ % 9

EnrichmentSsuccessSforS4ScropSspecies

8nriched4 versus4 non4 enriched4 libraries4 for4 the4 four4 species4 using4 the4 enrichement4 protocol.4 Specific4 probes4 were4
designed4for4each4species.4
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