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Figure S1: Scanning electron micrographs of a native carbon fibre, a carbon fibre after oxidation by nitric acid and a NHS-activated fibre. The observed increase in
surface roughness is attributed to the removal of the fibre‘s sheath. The NHS activation of the carbon fibre surface is not causing any change in surface topology.
Scale bars are 1 pm.
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Figure S2: Colocalization analysis for anti-GFP stained eYFP adsorbed to oxidized carbon fibres and bound to NHS-activated carbon fibres, respectively. After image
cropping to the size of a single fibre, the corresponding fluorescence information was transformed to a single channel 8-bit gray scale picture. Mander coefficients
were calculated using the manders coefficient plugin in Imagel with CH1 corresponding to eYFP and CH2 corresponding to Alexa 647 labelled anti-GFP fluorescence
signal, revealing Manders coefficients of 0.999 and 1.000 on oxidized and NHS-activated fibres, respectively. Below the scatter plots the confocal microscopy images
of the analyzed fibres are shown (yellow channel = eYFP; red channel = Alexa 647 labelled anti-GFP; overlay of both channels. Scale bars are 20 um.).
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Figure S3: Comparison of fluorescence staining of carbon fibres with aminofluorescein and eYFP. Confocal laser scanning microscopy images of oxidized fibres with
physisorbed aminofluorescein and physisorbed eYFP. Images of fibres submerged in ASP buffer and embedded in epoxy resin are shown. For aminofluorescein on
carbon fibres no fluorescence signal is observed in buffer, while in epoxy resin a fluorescence halo surrounds the fibres. Fibres that were stained with eYFP fluoresced
in buffer and in epoxy resin. In both environments the eYFP fluorescence is localized on the fibres. Scale bars are 20 pum.
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Figure S4: Fluorescence photobleaching experiments conducted on eYFP-modified fibres in phosphate buffer and on fibres embedded in the epoxy resin. The
appearance of a dark, non-fluorescent part on the fibres after photobleaching proves the presence of fluorophores on the carbon fibres’ surface. Scale bars are 20
pm.
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Figure S5: A-D) Confocal laser scanning microscopy images of a site of fibre fractures at several z-planes. The imaged area corresponds to the region that is indicated
by a green arrow in Figure 4. E) Z-axis projection of this image stack. Fluorescence (f), and overlay (o) micrographs are shown. The images prove that the fluorescence
loss seen in confocal micrographs is not due to out-of-focus signal, but due to a loss of eYFP fluorescence near fibre fractures. Scale bars are 20 um.
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