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Fig. S1. Scheme of the MIET-SMLM setup. The pulsed 640 nm linearly polarized
excitation light is converted to circular polarization with a quarter wave
plate, passes through a single mode fiber, and is reflected by a non-polarizing
beam splitter into a galvo laser scanner and finally focused by the objective
into the sample. The collected fluorescence emission from the sample is
descanned, passes the beam splitter, and is focused on the pinhole and then
on a single-photon detector. For simultaneous dual-color imaging, an addi-
tional beam splitter is used. Optical filters (long and band pass filters) are
used to block scattered excitation light.
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Table S1. Fluorescence quantum yield and free-space
fluorescence lifetime measurements.
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Fig. S2. MIET-dSTORM imaging of Cy5b and CF 680 labelled tubulin in U20S cells.
(a,d) Lifetime-dSTORM image of microtubules labelled with Cy5b/CF680. (b,e) Corre-
sponding MIET-dSTORM images, where lifetime values are converted to corresponding
height values. (c,f) MIET-curves used for the height determination in Cy5b and CF680

samples, respectively.
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Fig. S3. Spectral splitting. (a) Normalized emission spectra of AF 647, CF 680 and
transmission of FF685-Di02 dichroic mirror used for spectral splitting.
(b) Expected intensity ratio between detector 1 and 2 (AF 647 and CF 680).
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Fig. S4. Spectral demixing. MIET-dSTORM dual-color imaging of AF 647 labelled
a-tubulin and CF 680 labelled clathrin in U20S cells as presented in Fig. 3.
(a) Single molecule histogram of the spectral intensity ratio. (b) Correspond-
ing super-resolved FLIM images for both targets after spectral splitting. The
thresholds were a ratio of less than 0.5 for AF 647 and above 0.7 for CF 680.
(c) Calculated lateral localization precision histograms for the dataset shown
in (b). (d) xz-profile of the microtubule section highlighted in (b). The white
line represents a third order polynomial fit, the dashed lines are offset
by +/- 25 nm.
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