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Pushingtheresolutionlimitbyinterferometric
localizationmicroscopy

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheChineseAcademyof
Sciences,theresearchteamledbyProf．XuTao(徐涛)attheNationalLaboratoryofBiomacromolecules,
CASCenterforExcellenceinBiomacromolecules,InstituteofBiophysics,ChineseAcademyofSciences,
developedanewinterferometricsinglemoleculelocalizationmicroscopywithfastmodulatedstructured
illumination,whichwaspublishedinNatureMethods(２０１９,１６(１１):１１１４—１１１８)．

Inthepastdecade,althoughvariousimagebasedcentralpositionestimations (termedas “centroid
fitting”),suchas２DGaussianfittingmethods,havebeencommonlyusedinsinglemoleculelocalization
microscopy(SMLM)topreciselydeterminethelocationofeachfluorophore,itremainsachallengeto
improvethesingle moleculelaterallocalizationprecisiontothe molecularscale (＜２nm)forhigh

Figure　TheprincipleandresultsofROSEwithDNAorigamiand
cells．(ModifiedfromNatMethods,２０１９,１６(１１):１１１４—１１１８．)

throughputcellularnanostructureimaging．
Inthistechniquenamed Repetitive OpticalSelective Exposure (ROSE),theauthorspushedthe

resolutionofSMLMtolessthan３nm (~１nmlocalizationprecision)．ROSEutilizedsixdifferentdirection
andphaseinterferencefringestoexcite
thefluorescentmolecules,andfoundthat
theintensityofthefluorescentmolecules
iscloselyrelatedtothe phaseofthe
interference fringes． A fluorescence
moleculeislocatedbytheintensitiesof
multiple excitation patterns of
interference fringes,providing around
twoＧfoldimprovementinthelocalization
precision．

TheauthorsdemonstratedthatROSE
couldresolve５nmseparatedstructureat
aresolutionof~３nmoveralargefield
ofviewof２５x２５μm２,whichmeansthat
ROSE has the ability to push the
resolving power of SMLM to the
molecularscale．Theyalsoshowedthat
ROSE hadadvantagesinresolvingthe
hollow structure ofsingle microtubule
filaments, small clathrinＧcoated pits
(CCPs)andcellularnanostructuresof
actinfilament．Theyenvisionedthatthis
methodcouldextendtheapplicationof
SMLM in biomacromolecule dynamic
analysisand structuralstudies atthe
molecularscale．


