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l Paper IF Citations

109 RecommendationsLforLaLpracticalLimplementationLofLcirculatingLtumorLxNuLmutationLtestingLinL
metastaticLnonasmallacellLlungLcancerbbLESMOhOpenYL2022YLkYLeddgmm 6 3

108 SensitiveLandLrobustLliquidLbiopsyabasedLdetectionLofLPIβgwuLmutationsLinL
hormoneareceptorapositiveLmetastaticLbreastLcancerLpatientsbLBritishhJournalhofhCancerYL2021YL 8.7 1

107 εongitudinalLtumorLfractionLtrajectoriesLpredictLriskLofLprogressionLinLmetastaticL RLbreastLcancerL
patientsLundergoingLwxβhcjLtreatmentbLMolecularhOncologyYL2021YLeiYLfgmdafhdd 7.9 1

106 SomaticLwopyaNumberLulterationsLinLPlasmaLwirculatingLTumorLxNuLfromLudvancedLy—zRaMutatedL
εungLudenocarcinomaLPatientsbLBiomoleculesYL2021YLeeYL 5.9 3

105  igherLcMyTLdependenceLofLsacralLcomparedLtoLclivalLchordomaLcellsnLcontributingLtoLaLbetterL
understandingLofLcMyTLinLchordomabLScientifichReportsYL2021YLeeYLefhjj 4.9 0

104
yxpressionLofLtheLcanceraassociatedLxNuLpolymeraseL˛µLPfljRLinLfissionLyeastLleadsLtoLtranslesionL
synthesisLpolymeraseLdependentLhypermutationLandLdefectiveLxNuLreplicationbLPLoShGeneticsYL
2021YLekYLeeddmifj

6 0

103 ˛†acateninLregulatesLzOXPfLtranscriptionalLactivityLviaLmultipleLbindingLsitesbLFEBShJournalYL2021YL
fllYLgfjeagflh 5.7 3

102
uLhigherLctxNuLfractionLdecreasesLsurvivalLinLregorafenibatreatedLmetastaticLcolorectalLcancerL
patientsbLResultsLfromLtheLregorafenibTsLliquidLbiopsyLtranslationalLbiomarkerLphaseLIILpilotLstudybL
InternationalhJournalhofhCancerYL2021YLehlYLehifaehje

7.5 4

101
xynamicLwhangesLofLwirculatingLTumorLxNuLPredictLwlinicalLOutcomeLinLPatientsLWithLudvancedL
NonaSmallawellLεungLwancerLTreatedLWithLImmuneLwheckpointLInhibitorsbbLJCOhPrecisionhOncologyYL
2021YLiYLeihdaeiig

3.6 4

100 TumorainformiertLversusLTumoraagnostischbLTrilliumvDiagnostikYL2021YLemYLffhaffk

99 ValidationLofLaLnextagenerationLsequencingLassayLforLtheLdetectionLofLy—zRLmutationsLinLcellafreeL
circulatingLtumorLxNubLExperimentalhandhMolecularhPathologyYL2021YLefgYLedhjli 4.4 0

98
ProfilingLofLcirculatingLtumorLxNuLandLtumorLtissueLforLtreatmentLselectionLinLpatientsLwithL
advancedLandLrefractoryLcarcinomanLaLprospectiveYLtwoastageLphaseLIILIndividualizedLwancerL
TreatmentLtrialbLTherapeutichAdvanceshinhMedicalhOncologyYL2021YLegYLekillgimfdmlkjil

5.4 1

97 xetectionLofLuneuploidyLinLwerebrospinalLzluidLfromLPatientsLwithLvreastLwancerLwanLImproveL
xiagnosisLofLεeptomeningealLMetastasesbLClinicalhCancerhResearchYL2021YLfkYLfkmlafldj 12.9 2

96
MolecularLprofilingLofLsoftatissueLsarcomasLwithLzoundationOneL emeLidentifiesLpotentialLtargetsL
forLsarcomaLtherapynLaLsingleacentreLexperiencebLTherapeutichAdvanceshinhMedicalhOncologyYL2021YL
egYLekillgimfeedfmefi

5.4 0

95 OnatreatmentLmeasurementsLofLcirculatingLtumorLxNuLduringLzOεzOXLtherapyLinLpatientsLwithL
colorectalLcancerbLNpjhPrecisionhOncologyYL2020YLhYLgd 9.8 4

94 ShallowLWholea—enomeLSequencingLfromLPlasmaLIdentifiesLz—zReLumplifiedLvreastLwancersLandL
PredictsLOverallLSurvivalbLCancersYL2020YLefYL 6.6 8

93 ussessmentLofLPreaunalyticalLSampleL andlingLwonditionsLforLwomprehensiveLεiquidLviopsyL
unalysisbLJournalhofhMolecularhDiagnosticsYL2020YLffYLedkdaedlj 5.1 26
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92 TechnicalLyvaluationLofLwommercialLMutationLunalysisLPlatformsLandLReferenceLMaterialsLforL
εiquidLviopsyLProfilingbLCancersYL2020YLefYL 6.6 21

91 zunctionalLwlassificationLofLMutationsLinLucuteLMyeloidLεeukemiabLCancersYL2020YLefYL 6.6 20

90
SensitiveLandLbroadlyLapplicableLresidualLdiseaseLdetectionLinLacuteLmyeloidLleukemiaLusingLflowL
cytometryabasedLleukemicLcellLenrichmentLfollowedLbyLmutationalLprofilingbLAmericanhJournalhofh
HematologyYL2020YLmiYLeehl

7.1 4

89 wellafreeLxNuLanalysisLrevealsLPOεRexamediatedLresistanceLtoLbevacizumabLinLcolorectalLcancerbL
GenomehMedicineYL2020YLefYLfd 14.4 16

88 womprehensiveLcharacterizationLofLcellafreeLtumorLxNuLinLplasmaLandLurineLofLpatientsLwithLrenalL
tumorsbLGenomehMedicineYL2020YLefYLfg 14.4 37

87 TPigLmutatedLuMεLsubclonesLexhibitLengraftmentLinLaLhumanizedLboneLmarrowLossicleLmouseL
modelbLAnnalshofhHematologyYL2020YLmmYLjigajii 3 4

86 wellazreeLxNuLandLupoptosisnL owLxeadLwellsLInformLuboutLtheLεivingbLTrendshinhMolecularhMedicine
YL2020YLfjYLiemaifl 11.5 54

85 wellazreeLxNuLzragmentomicsnLTheLNewLNOmicsNLonLtheLvlockbLClinicalhChemistryYL2020YLjjYLehldaehlh 5.5 4

84 NovelLphenotypesLobservedLinLpatientsLwithLalinkedLleukaemiacfamilialLthrombocytopeniaL
syndromeLandLaLbiallelicLriskLalleleLasLleukaemogenicLcofactorbLJournalhofhMedicalhGeneticsYL2020YLikYLhfkahgg5.8 5

83 womparisonLofLthreeLcommercialLdecisionLsupportLplatformsLforLmatchingLofLnextagenerationL
sequencingLresultsLwithLtherapiesLinLpatientsLwithLcancerbLESMOhOpenYL2020YLiYLedddlkf 6 9

82 uLMultiaunalyteLupproachLforLImprovedLSensitivityLofLεiquidLviopsiesLinLProstateLwancerbLCancersYL
2020YLefYL 6.6 4

81 MulticenterLyvaluationLofLwirculatingLwellazreeLxNuLyxtractionLandLxownstreamLunalysesLforLtheL
xevelopmentLofLStandardizedLUPreVanalyticalLWorkLzlowsbLClinicalhChemistryYL2020YLjjYLehmaejd 5.5 51

80 wirculatingLbiomarkersLforLearlyLdetectionLandLclinicalLmanagementLofLcolorectalLcancerbLMolecularh
AspectshofhMedicineYL2019YLjmYLedkaeff 16.7 115

79 StateLofLtheLurtLandLzutureLxirectionLforLtheLunalysisLofLwellazreeLwirculatingLxNuL2019YLeggaell 1

78 TubuloidsLderivedLfromLhumanLadultLkidneyLandLurineLforLpersonalizedLdiseaseLmodelingbLNatureh
BiotechnologyYL2019YLgkYLgdgageg 44.5 165

77  umanLmelanomaLbrainLmetastasesLcellLlineLMU—aMeleYLisolatedLclonesLandLtheirLdetailedL
characterizationbLScientifichReportsYL2019YLmYLhdmj 4.9 4

76 xetectionLofLuMεaspecificLTPigLmutationsLinLboneLmarrowaderivedLmesenchymalLstromalLcellsL
culturedLunderLhypoxiaLconditionsbLAnnalshofhHematologyYL2019YLmlYLfdemafdfd 3 2

75 UntargetedLussessmentLofLTumorLzractionsLinLPlasmaLforLMonitoringLandLPrognosticationLfromL
MetastaticLvreastLwancerLPatientsLUndergoingLSystemicLTreatmentbLCancersYL2019YLeeYL 6.6 11
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74 InferenceLofLtranscriptionLfactorLbindingLfromLcellafreeLxNuLenablesLtumorLsubtypeLpredictionLandL
earlyLdetectionbLNaturehCommunicationsYL2019YLedYLhjjj 17.4 54

73 —enomeaWideLunalysisLofLtheLNucleosomeLεandscapeLinLIndividualsLwithLwoffinaSirisLSyndromebL
CytogenetichandhGenomehResearchYL2019YLeimYLeaee 1.9 3

72 zunctionalLwlassificationLofLTPigLMutationsLinLucuteLMyeloidLεeukemiabLBloodYL2019YLeghYLfkfiafkfi 2.2 1

71 wirculatingLTumorLxNuLforLModernLwancerLManagementbLClinicalhChemistryYL2019YL 5.5 4

70 wurrentLandLfutureLperspectivesLof´ liquidLbiopsiesLinLgenomicsadrivenLoncologybLNaturehReviewsh
GeneticsYL2019YLfdYLkeall 30.1 485

69 xetectionLandLwharacterizationLofLwirculatingLTumorLwellsLinLPatientsLwithLMerkelLwellLwarcinomabL
ClinicalhChemistryYL2019YLjiYLhjfahkf 5.5 18

68 wlinicalLimplicationsLofLsubclonalLmutationsLinLacuteLmyeloidLleukemiabLHaematologicaYL2019YLedhYLiejaifg6.6 40

67 SingleLtubeLliquidLbiopsyLforLadvancedLnonasmallLcellLlungLcancerbLInternationalhJournalhofhCancerYL
2019YLehhYLgefkagegk 7.5 35

66 xigitalLwirculatingLTumorLwellLunalysesLforLProstateLwancerLPrecisionLOncologybLCancerhDiscoveryYL
2018YLlYLfjmafke 24.4 3

65 —enomicLalterationsLinLplasmaLxNuLfromLpatientsLwithLmetastasizedLprostateLcancerLreceivingL
abirateroneLorLenzalutamidebLInternationalhJournalhofhCancerYL2018YLehgYLefgjaefhl 7.5 33

64 ResidualLdiseaseLdetectionLusingLtargetedLparallelLsequencingLpredictsLrelapseLinLcytogeneticallyL
normalLacuteLmyeloidLleukemiabLAmericanhJournalhofhHematologyYL2018YLmgYLfgagd 7.1 13

63 —LproteinacoupledLreceptorL—PRiiLpromotesLcolorectalLcancerLandLhasLopposingLeffectsLtoL
cannabinoidLreceptorLebLInternationalhJournalhofhCancerYL2018YLehfYLefeaegf 7.5 36

62 wharacterizationLofLtheLendolysosomalLsystemLinLhumanLchordomaLcellLlinesnLisLthereLaLroleLofL
lysosomesLinLchemoresistanceLofLthisLrareLboneLtumorsbLHistochemistryhandhCellhBiologyYL2018YLeidYLlgamf2.4 9

61 UntargetedLprofilingLofLcellafreeLcirculatingLxNubLTranslationalhCancerhResearchYL2018YLkYLSehdaSeif 0.3 4

60 OneLsizeLdoesLnotLfitLallnLSizeabasedLplasmaLxNuLdiagnosticsbLSciencehTranslationalhMedicineYL2018YL
edYL 17.5 15

59 SomaticLmutationsLcharacterizeLpreleukemicLstemLcellsLinLacuteLmyeloidLleukemiabLBloodYL2017YL
efmYLfilkafime 2.2 27

58 udvancesLinLwirculatingLTumorLxNuLunalysisbLAdvanceshinhClinicalhChemistryYL2017YLldYLkgaeig 5.8 20

57 PatientLmonitoringLthroughLliquidLbiopsiesLusingLcirculatingLtumorLxNubLInternationalhJournalhofh
CancerYL2017YLeheYLllkalmj 7.5 35
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56 MU—aMelfYLaLnovelLhighlyLpigmentedLandLwellLcharacterizedLNRuSLmutatedLhumanLmelanomaLcellL
linebLScientifichReportsYL2017YLkYLfdml 4.9 6

55 PotentialLandLwhallengesLofLεiquidLviopsiesL2017YLfggafje

54 miRaemjbaipLRegulatesLwolorectalLwancerLwellLMigrationLandLMetastasesLthroughLInteractionLwithL
 OXvkLandL—uεNTibLClinicalhCancerhResearchYL2017YLfgYLifiiaifjj 12.9 60

53 uLnovelLmutationLinLuTRXLassociatedLwithLintellectualLdisabilityYLsyndromicLfeaturesYLandL
osteosarcomabLPediatrichBloodhandhCancerYL2017YLjhYLefjiff 3 15

52 TheLpotentialLofLliquidLbiopsiesLforLtheLearlyLdetectionLofLcancerbLNpjhPrecisionhOncologyYL2017YLeYLgj 9.8 82

51 PrimaryLpatientaderivedLlungLadenocarcinomaLcellLcultureLchallengesLtheLassociationLofLcancerLstemL
cellsLwithLepithelialatoamesenchymalLtransitionbLScientifichReportsYL2017YLkYLeddhd 4.9 20

50 SingleaStrandedLxNuLεibraryLPreparationLxoesLNotLPreferentiallyLynrichLwirculatingLTumorLxNubL
ClinicalhChemistryYL2017YLjgYLejijaejim 5.5 11

49 yxpandedLmolecularLprofilingLofLmyxofibrosarcomaLrevealsLpotentiallyLactionableLtargetsbLModernh
PathologyYL2017YLgdYLejmlaekdm 9.8 14

48 —eneticLprofilingLofLputativeLbreastLcancerLstemLcellsLfromLmalignantLpleuralLeffusionsbLPLoShONEYL
2017YLefYLedekiffg 3.7 5

47
wharacterisationLandLtreatmentLofLpatientsLwithLcastrationaresistantLmetastaticLprostateLcancerL
UmwRPwVLdevelopingLneuroendocrineLclonalLdivergenceLUNwxVnLuLcaseLseriesbbLJournalhofhClinicalh
OncologyYL2017YLgiYLeejifdaeejifd

2.2

46 InferringLexpressedLgenesLbyLwholeagenomeLsequencingLofLplasmaLxNubLNaturehGeneticsYL2016YLhlYLefkgal36.3 171

45 WholeagenomeLplasmaLsequencingLrevealsLfocalLamplificationsLasLaLdrivingLforceLinLmetastaticL
prostateLcancerbLNaturehCommunicationsYL2016YLkYLefddl 17.4 98

44 NeuesteLtechnologischeLyntwicklungenLfˆ…rLdieLunalyseLvonLzirkulierenderLTumoraxNubL
MedizinischehGenetikYL2016YLflYLfghafhh 0.5

43 ystablishmentLofLclivalLchordomaLcellLlineLMU—awweLandLlymphoblastoidLcellsLasLaLmodelLforL
potentialLnewLtreatmentLstrategiesbLScientifichReportsYL2016YLjYLfhemi 4.9 10

42 mzastaSeqSLasLaLMonitoringLandLPreascreeningLToolLforLTumoraSpecificLuneuploidyLinLPlasmaLxNubL
AdvanceshinhExperimentalhMedicinehandhBiologyYL2016YLmfhYLehkaeii 3.6 13

41 ucademiaLMeetsLIndustrybLAdvanceshinhExperimentalhMedicinehandhBiologyYL2016YLmfhYLfdeafei 3.6

40 yinLvielversprechendesLWerkzeugbLWienerhKlinischeshMagazin:hBeilagehZurhWienerhKlinischenh
WochenschriftYL2016YLemYLgjahg 0

39 woaoccurrenceLofLMYwLamplificationLandLTPigLmutationsLinLhumanLcancerbLNaturehGeneticsYL2016YL
hlYLedhaj 36.3 33

(2016-2017)
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38 NonainvasiveLdetectionLofLgenomeawideLsomaticLcopyLnumberLalterationsLbyLliquidLbiopsiesbL
MolecularhOncologyYL2016YLedYLhmhaidf 7.9 54

37 xetectionLofLwirculatingLTumorLxNuLinLtheLvloodLofLwancerLPatientsnLunLImportantLToolLinLwancerL
whemopreventionbLMethodshinhMolecularhBiologyYL2016YLegkmYLhiajl 1.4 15

36 yxploringLchromosomalLabnormalitiesLandLgeneticLchangesLinLuterineLsmoothLmuscleLtumorsbL
ModernhPathologyYL2016YLfmYLefjfakk 9.8 20

35 POεyLmutationsLinLfamiliesLpredisposedLtoLcutaneousLmelanomabLFamilialhCancerYL2015YLehYLjfeal 3 38

34 RapidLIdentificationLofLPlasmaLxNuLSamplesLwithLIncreasedLctxNuLεevelsLbyLaLModifiedLzuSTaSeqSL
upproachbLClinicalhChemistryYL2015YLjeYLlglahm 5.5 76

33 wlinicalLutilityLofLcirculatingLtumorLxNuLinLhumanLcancersbLMemohvhMagazinehofhEuropeanhMedicalh
OncologyYL2015YLlYLfffaffj 0.3 0

32 PreexistingLTPigLmutationLinLtherapyarelatedLacuteLmyeloidLleukemiabLAnnalshofhHematologyYL2015YL
mhYLifkam 3 24

31 wirculatingLtumorLxNuLasLaLliquidLbiopsyLforLcancerbLClinicalhChemistryYL2015YLjeYLeefafg 5.5 531

30 TheLdynamicLrangeLofLcirculatingLtumorLxNuLinLmetastaticLbreastLcancerbLBreasthCancerhResearchYL
2014YLejYLhfe 8.3 93

29 —ermlineLvariantsLinLtheLSyMuhuLgeneLpredisposeLtoLfamilialLcolorectalLcancerLtypeLXbLNatureh
CommunicationsYL2014YLiYLieme 17.4 47

28 xifferentialLsurvivalLtrendsLofLstageLIILcolorectalLcancerLpatientsLrelateLtoLpromoterLmethylationL
statusLofLPwx edYLSPuRwYLandLUw εebLModernhPathologyYL2014YLfkYLmdjaei 9.8 18

27 TheLvRuzLVjddβLmutationLisLmoreLfrequentLthanLtheLvRuzLVjddyLmutationLinLmelanomaLinLsituLofL
lentigoLmalignaLtypebLJournalhofhInvestigativehDermatologyYL2014YLeghYLihlaiid 4.3 20

26 whangesLinLcolorectalLcarcinomaLgenomesLunderLantiay—zRLtherapyLidentifiedLbyLwholeagenomeL
plasmaLxNuLsequencingbLPLoShGeneticsYL2014YLedYLeeddhfke 6 132

25  ematogenousLdisseminationLofLglioblastomaLmultiformebLSciencehTranslationalhMedicineYL2014YLjYLfhkraede17.5 193

24 ReplicativeLxNuLpolymeraseLmutationsLinLcancerbLCurrenthOpinionhinhGeneticshandhDevelopmentYL
2014YLfhYLedkaeg 4.9 78

23 TumoraassociatedLcopyLnumberLchangesLinLtheLcirculationLofLpatientsLwithLprostateLcancerL
identifiedLthroughLwholeagenomeLsequencingbLGenomehMedicineYL2013YLiYLgd 14.4 246

22 —eneticLandLepigeneticLanalysisLofLputativeLbreastLcancerLstemLcellLmodelsbLBMChCancerYL2013YLegYLgil 4.8 22

21
NeuropathicLcancerLpainnLprevalenceYLseverityYLanalgesicsLandLimpactLfromLtheLyuropeanLPalliativeL
wareLResearchLwollaborativeawomputerisedLSymptomLussessmentLstudybLPalliativehMedicineYL2013YL
fkYLkehafe

5.5 87
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20 wirculatingLtumorLcellsLandLxNuLasLliquidLbiopsiesbLGenomehMedicineYL2013YLiYLkg 14.4 99

19 ystablishmentLofLtumoraspecificLcopyLnumberLalterationsLfromLplasmaLxNuLofLpatientsLwithLcancerbL
InternationalhJournalhofhCancerYL2013YLeggYLghjaij 7.5 135

18 xepressedLpatientsLwithLincurableLcancernLwhichLdepressiveLsymptomsLdoLtheyLexperiencesbL
PalliativehandhSupportivehCareYL2013YLeeYLhmeaide 2.5 25

17 womplexLtumorLgenomesLinferredLfromLsingleLcirculatingLtumorLcellsLbyLarrayaw— LandL
nextagenerationLsequencingbLCancerhResearchYL2013YLkgYLfmjiaki 10.1 442

16 xepressedLpatientsLwithLincurableLcancernLWhichLdepressiveLsymptomsLdoLtheyL
experiencesâ��yRRuTUMbLPalliativehandhSupportivehCareYL2013YLeeYLigiaigi 2.5

15 InterviewsLwithLpatientsLwithLadvancedLcanceraaanotherLstepLtowardsLanLinternationalLcancerLpainL
classificationLsystembLSupportivehCarehinhCancerYL2012YLfdYLfhmeaidd 3.9 8

14
womputerabasedLsymptomLassessmentLisLfeasibleLinLpatientsLwithLadvancedLcancernLresultsLfromLanL
internationalLmulticenterLstudyYLtheLyPwRwawSubLJournalhofhPainhandhSymptomhManagementYL2012YL
hhYLjgmaih

4.8 45

13 InfrequentLpigLgeneLmutationLbutLUVLgradientalikeLpigLproteinLpositivityLinLkeloidsbLExperimentalh
DermatologyYL2012YLfeYLfkkald 4 4

12 IεakYLIεaelYLMwPaeYLMIPea˛†YLandLOP—LasLbiomarkersLforLpainLtreatmentLresponseLinLpatientsLwithL
cancerbLPainhPhysicianYL2012YLeiYLhmmaied 1.8 7

11 yxtraLphenotypicLfeaturesLinLaLgirlLwithLMillerLsyndromebLClinicalhDysmorphologyYL2011YLfdYLjjakf 0.9 5

10 PTw LpromoterLmethylationLatLlowLlevelLinLsporadicLbasalLcellLcarcinomaLanalysedLbyLthreeL
differentLapproachesbLExperimentalhDermatologyYL2010YLemYLmfjal 4 17

9 RapidLandLreliableLdetectionLofLεINyaeLhypomethylationLusingLhigharesolutionLmeltingLanalysisbL
ClinicalhBiochemistryYL2010YLhgYLehhgal 3.5 19

8 PolyclonalityLofLmultipleLsporadicLbasalLcellLcarcinomasbLJournalhofhInvestigativehDermatologyYL2009YL
efmYLeiljam 4.3 5

7  ighLqualityLassessmentLofLxNuLmethylationLinLarchivalLtissuesLfromLcolorectalLcancerLpatientsL
usingLquantitativeLhigharesolutionLmeltingLanalysisbLJournalhofhMolecularhDiagnosticsYL2009YLeeYLedfal 5.1 49

6 NonmonoclonalLPTw LgeneLmutationsLinLpsoralenLplusLUVuaassociatedLbasalLcellLcarcinomasbL
JournalhofhInvestigativehDermatologyYL2008YLeflYLkhjam 4.3 3

5 pehuRzLhypermethylationLisLcommonLbutLINβhaauRzLlocusLorLpigLmutationsLareLrareLinLMerkelLcellL
carcinomabLJournalhofhInvestigativehDermatologyYL2008YLeflYLekllamj 4.3 47

4 UVLfingerprintsLpredominateLinLtheLPTw LmutationLspectraLofLbasalLcellLcarcinomasLindependentLofL
clinicalLphenotypebLJournalhofhInvestigativehDermatologyYL2007YLefkYLflkfale 4.3 26

3 TekmmuLvRuzLmutationLisLcommonLinLPUVuLlentiginesbLJournalhofhInvestigativehDermatologyYL2006YL
efjYLemeiak 4.3 13

(2006-2013)
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2 InferringLexpressedLgenesLbyLwholeagenomeLsequencingLofLplasmaLxNu 3

1 InferenceLofLtumorLcellaspecificLtranscriptionLfactorLbindingLfromLcellafreeLxNuLenablesLtumorL
subtypeLpredictionLandLearlyLdetectionLofLcancer 3
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