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Supplementary Figure Legends

Figure S1. Fluorescent Ubiquitination-based Cell Cycle Indicator (FUCCI) to visualize protein localization through time. Cdt1-RFP accumulates in the nucleus during G1 phase, whereas Geminin-GFP is degraded. Thus, nuclei revealing red fluorescence belong to cells in G1 phase. In S phase, both Cdt1-RFP and Geminin-GFP are present, yielding a blend of the red and green colours. As cells progresses through S phase and enter G2 phase, Cdt1-RFP is degraded whereas Geminin-GFP’s signal dominates. Thus, green colour  indicates cells in G2 phase. During mitosis and cytokinesis, both Cdt1-RPF and Geminin-GFP are degraded, leaving cells devoid of any fluorescent signal.

Figure S2. Light-inducible systems to alter, reversibly, spatiotemporal dynamics. (a) Light-Inducible Nuclear localization Signal (LINuS). The prototype of a transcription unit encoding the mCherry/LINuS protein fusion is represented. Gene target exons are shown in red colour, whereas introns in grey colour. A small glycine-serine stretch is depicted in white colour followed by a downstream exon encoding both mCherry and LINuS elements. A cytoplasmic protein is directed to the nucleus after blue light exposure; the effect is promptly reversed if the light is switched off. The diffusion of the protein can be followed in time by visualization and imaging of the red mCherry fluorescent reporter. (b) Light-inducible nuclear EXport sYstem (LEXY). The prototype of a transcription unit encoding the mCherry/LEXY protein fusion is represented. Colours indicating the gene target as well as the exon encoding mCherry and LEXY elements are shown as in (a). Contrarily to the LINuS sequence in (a), the LEXY sequence enables targeting of a protein from the nucleus to the cytoplasm; the effect is promptly reversed if the light is switched off. (c) Light-inducible protein translocation in single-cells. Targeting individual cells by low-power laser irradiation enables single-cell protein translocation studies as compared to laser irradiation of a cell population, as shown in (a) and (b). Prolonged irradiation of the nucleus leads to protein translocation to the cytoplasm; the effect is promptly reversed if the light is switched off.

Figure S3. Protein Quantitation Ratioing (PQR) to quantify protein dosage. PQR ensures equimolar fluorescent reporter and target protein production, resulting in protein ratiometric readouts. The prototype of an engineered transcription unit encoding the PQR sequence (in blue colour) and a fluorescent reporter (in green colour) is shown. Gene target exons are shown in red colour, whereas introns in grey colour. Transcription of the unit leads to the production of an mRNA that is translated to a polyprotein consisting of the fluorescent reporter fused to the PQR sequence and the target gene at the N-terminus. The PQR element leads to separation of the two polypeptides by interfering with the translation by the ribosome, thus effectively leading to its removal (process shown by the scissors between the fluorescent reporter and the target gene). After removal of the PQR peptide, fluorescent reporter and target protein are separated and present in a 1:1 ratio in their native conformations.

Figure S4. Fluorescence microscopy to quantify protein dosage. (a) Fluorescence Correlation Spectroscopy (FCS). A small volume of a cell either in the nucleus or in the cytoplasm (cell interior) is shown by a framed interior. The cell interior is illuminated by a laser through a pinhole generating a light cone (in blue colour) through the cell. The green circles indicate moving fluorescently-labelled particles, whereas the dark blue area in the middle of the light cone indicates the confocal volume (labelled with “c”). A fluorescent particle, for instance a protein fused to GFP, fluoresces brightly when diffusing through the confocal volume. The intensity of this signal is measured and registered in time. The duration of the fluorescent pulse carries information on the diffusion speed of the particle, while the frequency of pulses carries information on the particle’s concentration. By determining the amount of fluorescence events with a specific τ (arbitrary time interval) after each time t, an autocorrelation graph (GAC(τ)) can be obtained. From this graph information on protein concentration and diffusion are retrieved (for an extensive review, see ref. 55). (b) Fluorescence Cross-Correlation Spectroscopy (FCCS). If two different fluorophores are analysed, the correlation between the fluorescence graphs can be used to investigate protein-protein interactions and complex formations. If no interaction occurs between a green-fluorescent particle and a red-fluorescent particle, these will traverse the confocal volume independently, resulting in a no correlation between the two fluorescent signals. Conversely, if red and green fluorescent particles interact, their signals will overlap.
