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99 wifferentialKregulationKofKfluorescentKalkaloidKmetabolismKbetweenKidioblastKandKlacticiferKcellsK
duringKleafKdevelopmentKinKvatharanthusKroseusKseedlingsaaKJournalgofgPlantgResearchXK2022XKd 2.6 1

98 tKglycogenKsynthaseKkinaseKfYlikeKkinaseKMpzSKKregulatesKcellKdifferentiationKinK
RltniRgtnMarchantiaKpolymorphaRltnbiRgtnaKPlantgBiotechnologyXK2022XKflXKihYje 1.3 1

97 MigrationKofKprospindleKbeforeKtheKfirstKasymmetricKdivisionKinKgerminatingKsporeKofK
RltniRgtnMarchantiaKpolymorphaRltnbiRgtnaKPlantgBiotechnologyXK2022XKflXKhYde 1.3 1

96 PhosphateKStarvationKTriggersKTranscriptionalKvhangesKinKtheKuiosynthesisKandKSignalingKPathwaysK
ofKPhytohormonesKinKMarchantiaKpolymorpha´ aKBiologygandgLifegSciencesgForumXK2021XKgXKkl 0

95 MajorKcomponentsKofKtheKKtRRαKαNKαNSxNSαTαVxeYdependentKsignalingKpathwayKareKconservedKinK
theKliverwortKMarchantiaKpolymorphaaKPlantgCellXK2021XKffXKeflhYegdd 11.6 5

94 wevelopmentKandKMolecularKzeneticsKofaKAnnualgReviewgofgPlantgBiologyXK2021XKjeXKijjYjce 30.7 11

93 wesignKprinciplesKofKaKminimalKauxinKresponseKsystemaKNaturegPlantsXK2020XKiXKgjfYgke 11.5 30

92 zemmaKcupKandKgemmaKdevelopmentKinKMarchantiaKpolymorphaaKNewgPhytologistXK2020XKeekXKghlYgih 9.8 8

91 rrrrrrrrrrrrrrrrrrrrrrrrrrraKKagakugTogSeibutsuXK2020XKhkXKhceYhcg 0

90 αnductionKofKMultichotomousKuranchingKbyKvLtVtTtKPeptideKinKMarchantiaKpolymorphaaKCurrentg
BiologyXK2020XKfcXKfkffYfkgcaeg 6.3 21

89 TranscriptionalKandKMorphoYPhysiologicalKResponsesKofKuponKPhosphateKStarvationaKInternationalg
JournalgofgMoleculargSciencesXK2020XKedXK 6.3 6

88 wiversityKofKPectinKRhamnogalacturonanKαKRhamnosyltransferasesKinKzlycosyltransferaseKyamilyK
dciaKFrontiersgingPlantgScienceXK2020XKddXKllj 6.2 11

87 vytokininKSignalingKαsKxssentialKforKOrganKyormationKinKMarchantiaKpolymorphaaKPlantgandgCellg
PhysiologyXK2019XKicXKdkgeYdkhg 4.9 19

86 PhysiologicalKfunctionKofKphotoreceptorKUVRkKinKUVYuKtoleranceKinKtheKliverwortKMarchantiaK
polymorphaaKPlantaXK2019XKeglXKdfglYdfig 4.7 10

85 vontrolKofKproliferationKinKtheKhaploidKmeristemKbyKvLxKpeptideKsignalingKinKMarchantiaK
polymorphaaKPLoSgGeneticsXK2019XKdhXKedccjllj 6 27

84 TheKcomplexityKofKintercellularKlocalisationKofKalkaloidsKrevealedKbyKsingleYcellKmetabolomicsaKNewg
PhytologistXK2019XKeegXKkgkYkhl 9.8 31

83 TheKRopzxyKKtRtPPOKαsKxssentialKforKtheKαnitiationKofKVegetativeKReproductionKinKMarchantiaK
polymorphaaKCurrentgBiologyXK2019XKelXKfhehYfhfdaej 6.3 9
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82 zxMMtKvUPYtSSOvαtTxwKMYudXKanKOrthologKofKtxillaryKMeristemKRegulatorsXKαsKxssentialKinK
VegetativeKReproductionKinKMarchantia´ polymorphaaKCurrentgBiologyXK2019XKelXKflkjYfllhaeh 6.3 14

81 tKconservedKregulatoryKmechanismKmediatesKtheKconvergentKevolutionKofKplantKshootKlateralK
organsaKPLoSgBiologyXK2019XKdjXKefccchic 9.7 17

80 tKconservedKregulatoryKmechanismKmediatesKtheKconvergentKevolutionKofKplantKshootKlateralK
organsK2019XKdjXKefccchic

79 tKconservedKregulatoryKmechanismKmediatesKtheKconvergentKevolutionKofKplantKshootKlateralK
organsK2019XKdjXKefccchic

78 tKconservedKregulatoryKmechanismKmediatesKtheKconvergentKevolutionKofKplantKshootKlateralK
organsK2019XKdjXKefccchic

77 tKconservedKregulatoryKmechanismKmediatesKtheKconvergentKevolutionKofKplantKshootKlateralK
organsK2019XKdjXKefccchic

76 tKconservedKregulatoryKmechanismKmediatesKtheKconvergentKevolutionKofKplantKshootKlateralK
organsK2019XKdjXKefccchic

75 tKconservedKregulatoryKmechanismKmediatesKtheKconvergentKevolutionKofKplantKshootKlateralK
organsK2019XKdjXKefccchic

74 zenerativeKvellKSpecificationKRequiresKTranscriptionKyactorsKxvolutionarilyKvonservedKinKLandK
PlantsaKCurrentgBiologyXK2018XKekXKgjlYgkiaeh 6.3 31

73 tnKevolutionarilyKconservedKNαMtYrelatedKkinaseKdirectsKrhizoidKtipKgrowthKinKtheKbasalKlandKplantaK
DevelopmentgpCambridgerXK2018XKdghXK 6.6 15

72 vryopreservationKofKMarchantiaKpolymorphaKspermatozoaaKJournalgofgPlantgResearchXK2018XKdfdXKdcgjYdchg2.6 5

71 ResponsesKofKtheKchloroplastKglyoxalaseKsystemKtoKhighKvOKconcentrationsaKBioscienceug
BiotechnologygandgBiochemistryXK2018XKkeXKecjeYeckf 2.1 6

70 tnKxvolutionarilyKvonservedKtbscisicKtcidKSignalingKPathwayKRegulatesKwormancyKinKtheKLiverwortK
MarchantiaKpolymorphaaKCurrentgBiologyXK2018XKekXKfildYfillaef 6.3 38

69 TranscriptionKfactorKwUOdKgeneratedKbyKneoYfunctionalizationKisKassociatedKwithKevolutionKofK
spermKdifferentiationKinKplantsaKNaturegCommunicationsXK2018XKlXKhekf 17.4 28

68 uiosynthesisKofKriccionidinsKandKmarchantinsKisKregulatedKbyKReRfYMYuKtranscriptionKfactorsKinK
MarchantiaKpolymorphaaKJournalgofgPlantgResearchXK2018XKdfdXKkglYkig 2.6 22

67 OccurrenceKofKbrassinosteroidsKinKnonYfloweringKlandKplantsXKliverwortXKmossXKlycophyteKandKfernaK
PhytochemistryXK2017XKdfiXKgiYhh 4 29

66 wynamicKreorganizationKofKtheKendomembraneKsystemKduringKspermatogenesisKinKMarchantiaK
polymorphaaKJournalgofgPlantgResearchXK2017XKdfcXKgffYggd 2.6 7

65 TheKLiverwortXKXKwrivesKtlternativeKxlectronKylowKUsingKaKylavodiironKProteinKtoKProtectKPSαaKPlantg
PhysiologyXK2017XKdjfXKdifiYdigj 6.6 65
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64 vhloroplasticKtTPKsynthaseKbuildsKupKaKprotonKmotiveKforceKpreventingKproductionKofKreactiveK
oxygenKspeciesKinKphotosystemKαaKPlantgJournalXK2017XKldXKfciYfeg 6.9 68

63
LandKplantsKdriveKphotorespirationKasKhigherKelectronYsinkmKcomparativeKstudyKofKpostYilluminationK
transientKOKYuptakeKratesKfromKliverwortsKtoKangiospermsKthroughKfernsKandKgymnospermsaK
PhysiologiagPlantarumXK2017XKdidXKdfkYdgl

4.6 35

62
wiversityKofKstrategiesKforKescapingKreactiveKoxygenKspeciesKproductionKwithinKphotosystemKαK
amongKlandKplantsmKPjccKoxidationKsystemKisKprerequisiteKforKalleviatingKphotoinhibitionKinK
photosystemKαaKPhysiologiagPlantarumXK2017XKdidXKhiYjg

4.6 53

61 αnsightsKintoKLandKPlantKxvolutionKzarneredKfromKtheKMarchantiaKpolymorphaKzenomeaKCellXK2017XK
djdXKekjYfcgaedh 56.2 538

60 TheKRolesKofKtheKSoleKtctivatorYTypeKtuxinKResponseKyactorKinKPatternKyormationKofKMarchantiaK
polymorphaaKPlantgandgCellgPhysiologyXK2017XKhkXKdigeYdihd 4.9 31

59 αnositolK exakisKPhosphateKisKtheKSeasonalKPhosphorusKReservoirKinKtheKweciduousKWoodyKPlantK
PopulusKalbaKLaKPlantgandgCellgPhysiologyXK2017XKhkXKdgjjYdgkh 4.9 5

58 wRPfKandKxLMdKareKrequiredKforKmitochondrialKfissionKinKtheKliverwortKMarchantiaKpolymorphaaK
ScientificgReportsXK2017XKjXKgicc 4.9 9

57 xvolutionKofKlandKplantsmKinsightsKfromKmolecularKstudiesKonKbasalKlineagesaKBioscienceug
BiotechnologygandgBiochemistryXK2017XKkdXKjfYkc 2.1 26

56 MolecularKzeneticKToolsKandKTechniquesKforKMarchantiaKpolymorphaKResearchaKPlantgandgCellg
PhysiologyXK2016XKhjXKeieYjc 4.9 112

55 SNtRxKMoleculesKinKMarchantiaKpolymorphamKUniqueKandKvonservedKyeaturesKofKtheKMembraneK
yusionKMachineryaKPlantgandgCellgPhysiologyXK2016XKhjXKfcjYeg 4.9 46

54 PhytochromeKSignalingKαsKMediatedKbyKP YTOv ROMxKαNTxRtvTαNzKytvTORKinKtheKLiverwortK
MarchantiaKpolymorphaaKPlantgCellXK2016XKekXKdgciYed 11.6 47

53 tnKxvolutionarilyKvonservedKPlantKRKwKyactorKvontrolsKzermKvellKwifferentiationaKCurrentgBiologyXK
2016XKeiXKdjjhYdjkd 6.3 58

52 TheKNamingKofKNamesmKzuidelinesKforKzeneKNomenclatureKinKMarchantiaaKPlantgandgCellgPhysiologyXK
2016XKhjXKehjYid 4.9 38

51 vryopreservationKofKzemmaeKfromKtheKLiverwortKMarchantiaKpolymorphaKLaKPlantgandgCellg
PhysiologyXK2016XKhjXKfccYi 4.9 18

50
vellYspecificKlocalizationKofKalkaloidsKinKvatharanthusKroseusKstemKtissueKmeasuredKwithKαmagingKMSK
andKSingleYcellKMSaKProceedingsgofgthegNationalgAcademygofgSciencesgofgthegUnitedgStatesgofgAmericaXK
2016XKddfXKfkldYi

11.5 69

49 αdentificationKofKmiRNtsKandKTheirKTargetsKinKtheKLiverwortKMarchantiaKpolymorphaKbyKαntegratingK
RNtYSeqKandKwegradomeKtnalysesaKPlantgandgCellgPhysiologyXK2016XKhjXKfflYhk 4.9 36

48 RSLKvlassKαKzenesKvontrolledKtheKwevelopmentKofKxpidermalKStructuresKinKtheKvommonKtncestorKofK
LandKPlantsaKCurrentgBiologyXK2016XKeiXKlfYl 6.3 64

47 TranscriptionalKyrameworkKofKMaleKzametogenesisKinKtheKLiverwortKMarchantiaKpolymorphaKLaK
PlantgandgCellgPhysiologyXK2016XKhjXKfehYfk 4.9 37
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46 ProfilingKandKvharacterizationKofKSmallKRNtsKinKtheKLiverwortXKMarchantiaKpolymorphaXKuelongingK
toKtheKyirstKwivergedKLandKPlantsaKPlantgandgCellgPhysiologyXK2016XKhjXKfhlYje 4.9 33

45 LocalizationKofKsmallKmoleculesKinKplantKtissuesKvisualizedKbyKanKimagingKmassKspectrometeraKPlantg
MorphologyXK2016XKekXKefYej 0

44 tbscisicKacidYinducedKgeneKexpressionKinKtheKliverwortKMarchantiaKpolymorphaKisKmediatedKbyK
evolutionarilyKconservedKpromoterKelementsaKPhysiologiagPlantarumXK2016XKdhiXKgcjYec 4.6 16

43 xvolutionaryKanalysisKofKironKTyeUKacquisitionKsystemKinKMarchantiaKpolymorphaaKNewgPhytologistXK
2016XKeddXKhilYkf 9.8 12

42
αnvolvementKofKvaeWKinKVacuoleKwegradationKvausedKbyKaKRapidKTemperatureKwecreaseKinK
SaintpauliaKPalisadeKvellsmKtKvaseKofKzeneKxxpressionKtnalysisKinKaKSpecializedKSmallKTissueaKPlantg
andgCellgPhysiologyXK2015XKhiXKdeljYfch

4.9 5

41
uiochemicalKcharacterizationKofKalleneKoxideKsynthasesKfromKtheKliverwortKMarchantiaKpolymorphaK
andKgreenKmicroalgaeKKlebsormidiumKflaccidumKprovidesKinsightKintoKtheKevolutionaryKdivergenceK
ofKtheKplantKvYPjgKfamilyaKPlantaXK2015XKegeXKddjhYki

4.7 38

40 tbscisicKacidKinducesKbiosynthesisKofKbisbibenzylsKandKtoleranceKtoKUVYvKinKtheKliverwortKMarchantiaK
polymorphaaKPhytochemistryXK2015XKddjXKhgjYhhf 4 14

39 tuxinYMediatedKTranscriptionalKSystemKwithKaKMinimalKSetKofKvomponentsKαsKvriticalKforK
MorphogenesisKthroughKtheKLifeKvycleKinKMarchantiaKpolymorphaaKPLoSgGeneticsXK2015XKddXKedcchckg 6 93

38 PhytochromeYmediatedKregulationKofKcellKdivisionKandKgrowthKduringKregenerationKandKsporelingK
developmentKinKtheKliverwortKMarchantiaKpolymorphaaKJournalgofgPlantgResearchXK2015XKdekXKgcjYed 2.6 37

37 wiversificationKofKhistoneK etKvariantsKduringKplantKevolutionaKTrendsgingPlantgScienceXK2015XKecXKgdlYeh 13.1 54

36 StomatalKguardKcellsKcoYoptedKanKancientKtutYdependentKdesiccationKsurvivalKsystemKtoKregulateK
stomatalKclosureaKCurrentgBiologyXK2015XKehXKlekYfh 6.3 113

35 wevelopmentKofKschizogenousKintercellularKspacesKinKplantsaKFrontiersgingPlantgScienceXK2015XKiXKglj 6.2 10

34 yunctionalKanalysisKofKalleneKoxideKcyclaseXKMptOvXKinKtheKliverwortKMarchantiaKpolymorphaaK
PhytochemistryXK2015XKddiXKgkYhi 4 47

33 tuxinKProducedKbyKtheKαndoleYfYPyruvicKtcidKPathwayKRegulatesKwevelopmentKandKzemmaeK
wormancyKinKtheKLiverwortKMarchantiaKpolymorphaaKPlantgCellXK2015XKejXKdihcYil 11.6 71

32 wevelopmentKofKzatewayKuinaryKVectorKSeriesKwithKyourKwifferentKSelectionKMarkersKforKtheK
LiverwortKMarchantiaKpolymorphaaKPLoSgONEXK2015XKdcXKecdfkkji 3.7 122

31
tlteredKlevelsKofKprimaryKmetabolitesKinKresponseKtoKexogenousKindoleYfYaceticKacidKinKwildKtypeK
andKauxinKsignalingKmutantsKofKtrabidopsisKthalianamKtKcapillaryKelectrophoresisYmassKspectrometryK
analysisaKPlantgBiotechnologyXK2015XKfeXKihYjl

1.3 10

30 voYoptionKofKaKphotoperiodicKgrowthYphaseKtransitionKsystemKduringKlandKplantKevolutionaKNatureg
CommunicationsXK2014XKhXKfiik 17.4 62

29 trachidonicKacidYdependentKcarbonYeightKvolatileKsynthesisKfromKwoundedKliverwortKTMarchantiaK
polymorphaUaKPhytochemistryXK2014XKdcjXKgeYl 4 19
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28 vomparisonKofKtheKMpxyd˛–KandKvaMVfhKpromotersKforKapplicationKinKMarchantiaKpolymorphaK
overexpressionKstudiesaKTransgenicgResearchXK2014XKefXKefhYgg 3.3 63

27 PhototropinKencodedKbyKaKsingleYcopyKgeneKmediatesKchloroplastKphotorelocationKmovementsKinK
theKliverwortKMarchantiaKpolymorphaaKPlantgPhysiologyXK2014XKdiiXKgddYej 6.6 48

26 voldYinducedKorganelleKrelocationKinKtheKliverwortKMarchantiaKpolymorphaKLaKPlantugCellgandg
EnvironmentXK2013XKfiXKdhecYk 8.4 36

25 xssentialKroleKofKtheKxfKubiquitinKligaseKnopperabodKinKschizogenousKintercellularKspaceKformationK
inKtheKliverwortKMarchantiaKpolymorphaaKPlantgCellXK2013XKehXKgcjhYkg 11.6 38

24 xfficientKtgrobacteriumYmediatedKtransformationKofKtheKliverwortKMarchantiaKpolymorphaKusingK
regeneratingKthalliaKBioscienceugBiotechnologygandgBiochemistryXK2013XKjjXKdijYje 2.1 137

23
vharacterizationKofKfourKnuclearYencodedKplastidKRNtKpolymeraseKsigmaKfactorKgenesKinKtheK
liverwortKMarchantiaKpolymorphamKblueYlightYKandKmultipleKstressYresponsiveKSαzhKwasKacquiredK
earlyKinKtheKemergenceKofKterrestrialKplantsaKPlantgandgCellgPhysiologyXK2013XKhgXKdjfiYgk

4.9 23

22  omologousKrecombinationYmediatedKgeneKtargetingKinKtheKliverwortKMarchantiaKpolymorphaKLaK
ScientificgReportsXK2013XKfXKdhfe 4.9 94

21 SubfunctionalizationKofKsigmaKfactorsKduringKtheKevolutionKofKlandKplantsKbasedKonKmutantKanalysisK
ofKliverwortKTMarchantiaKpolymorphaKLaUKMpSαzdaKGenomegBiologygandgEvolutionXK2013XKhXKdkfiYgk 3.9 14

20 vompositionKandKphysiologicalKfunctionKofKtheKchloroplastKNtw KdehydrogenaseYlikeKcomplexKinK
MarchantiaKpolymorphaaKPlantgJournalXK2012XKjeXKikfYlf 6.9 70

19 VisualizationKofKauxinYmediatedKtranscriptionalKactivationKusingKaKcommonKauxinYresponsiveK
reporterKsystemKinKtheKliverwortKMarchantiaKpolymorphaaKJournalgofgPlantgResearchXK2012XKdehXKigfYhd 2.6 53

18 vharacterizationKofKtheKplasmaKmembraneK WYtTPaseKinKtheKliverwortKMarchantiaKpolymorphaaK
PlantgPhysiologyXK2012XKdhlXKkeiYfg 6.6 28

17 ProteinKdegradationKYKanKalternativeKrespiratoryKsubstrateKforKstressedKplantsaKTrendsgingPlantg
ScienceXK2011XKdiXKgklYlk 13.1 261

16
tnalysisKofKaKrangeKofKcatabolicKmutantsKprovidesKevidenceKthatKphytanoylYcoenzymeKtKdoesKnotKactK
asKaKsubstrateKofKtheKelectronYtransferKflavoproteinbelectronYtransferKflavoproteinmubiquinoneK
oxidoreductaseKcomplexKinKtrabidopsisKduringKdarkYinducedKsenescenceaKPlantgPhysiologyXK2011XK
dhjXKhhYil

6.6 33

15
xvolutionarilyKconservedKregulatoryKmechanismsKofKabscisicKacidKsignalingKinKlandKplantsmK
characterizationKofKtuSvαSαvKtvαwKαNSxNSαTαVxdYlikeKtypeKevKproteinKphosphataseKinKtheKliverwortK
MarchantiaKpolymorphaaKPlantgPhysiologyXK2010XKdheXKdhelYgf

6.6 85

14
αdentificationKofKtheKeYhydroxyglutarateKandKisovalerylYvotKdehydrogenasesKasKalternativeKelectronK
donorsKlinkingKlysineKcatabolismKtoKtheKelectronKtransportKchainKofKtrabidopsisKmitochondriaaKPlantg
CellXK2010XKeeXKdhglYif

11.6 245

13 tpplicationKofKLifeactKrevealsKyYactinKdynamicsKinKtrabidopsisKthalianaKandKtheKliverwortXK
MarchantiaKpolymorphaaKPlantgandgCellgPhysiologyXK2009XKhcXKdcgdYk 4.9 114

12
zeneKcontentXKorganizationKandKmolecularKevolutionKofKplantKorganellarKgenomesKandKsexK
chromosomesmKinsightsKfromKtheKcaseKofKtheKliverwortKMarchantiaKpolymorphaaKProceedingsgofgtheg
JapangAcademygSeriesgB:gPhysicalgandgBiologicalgSciencesXK2009XKkhXKdckYeg

4 9

11 tgrobacteriumYmediatedKtransformationKofKtheKhaploidKliverwortKMarchantiaKpolymorphaKLaXKanK
emergingKmodelKforKplantKbiologyaKPlantgandgCellgPhysiologyXK2008XKglXKdckgYld 4.9 209
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10 wirectKtransformationKofKtheKliverwortKMarchantiaKpolymorphaKLaKbyKparticleKbombardmentKusingK
immatureKthalliKdevelopingKfromKsporesaKPlantgCellgReportsXK2008XKejXKdgijYjf 5.1 76

9
zeneKorganizationKofKtheKliverwortKYKchromosomeKrevealsKdistinctKsexKchromosomeKevolutionKinKaK
haploidKsystemaKProceedingsgofgthegNationalgAcademygofgSciencesgofgthegUnitedgStatesgofgAmericaXK
2007XKdcgXKigjeYj

11.5 107

8 TheKmitochondrialKelectronKtransferKflavoproteinKcomplexKisKessentialKforKsurvivalKofKtrabidopsisKinK
extendedKdarknessaKPlantgJournalXK2006XKgjXKjhdYic 6.9 116

7
vomparativeKtranscriptomeKanalysisKrevealsKsignificantKdifferencesKinKgeneKexpressionKandK
signallingKpathwaysKbetweenKdevelopmentalKandKdarkbstarvationYinducedKsenescenceKinK
trabidopsisaKPlantgJournalXK2005XKgeXKhijYkh

6.9 789

6 TheKcriticalKroleKofKtrabidopsisKelectronYtransferKflavoproteinmubiquinoneKoxidoreductaseKduringK
darkYinducedKstarvationaKPlantgCellXK2005XKdjXKehkjYicc 11.6 191

5 xvolutionKofKribosomalKwNtKunitKonKtheKXKchromosomeKindependentKofKautosomalKunitsKinKtheK
liverwortKMarchantiaKpolymorphaaKChromosomegResearchXK2003XKddXKilhYjcf 4.4 14

4 MulticopyKgenesKuniquelyKamplifiedKinKtheKYKchromosomeYspecificKrepeatsKofKtheKliverwortK
MarchantiaKpolymorphaaKNucleicgAcidsgResearchXK2002XKfcXKgijhYkd 20.1 32

3 αsolationKandKcharacterizationKofKhighYvOeKrequiringKmutantsKfromKvhlamydomonasKreinhardtiiKbyK
geneKtaggingaKCanadiangJournalgofgBotanyXK1998XKjiXKdcleYdclj 4

2 αsolationKandKcharacterizationKofKhighYvOeKrequiringKmutantsKfromKvhlamydomonasKreinhardtiiKbyK
geneKtaggingaKCanadiangJournalgofgBotanyXK1998XKjiXKdcleYdclj 14

1 MajorKcomponentsKinKtheKKtRRαKαNKαNSxNSαTαVxeYligandKsignalingKpathwayKareKconservedKinKtheK
liverwortXKMarchantiaKpolymorpha 1
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