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Extended Data Fig. 1 | Phase separation process for the UPy-Gly solution with no dextran.  Solution condition: UPy-Gly 1 wt% (8.4 mM), UPy-Cy5 1.8 µM, pH = 7.7, PBS x 0.25. The scale bar is 50 µm.
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Extended Data Fig. 2 | Length distributions of UPy-Gly fibrils from AFM measurements for t = 15 min, 8 h, 1 day and 3 days. a-b, Representative AFM images at t = 15 to 20 min, 8 or 9 h, 1 day and 3 days in the presence of 0 wt% (a), 0.5 wt% (b) of dextran. The scale bar is 4 µm. c-d, Histograms of the fibril length distributions at different time for solutions with 0 wt% (c), 0.5 wt% (d) of dextran. The inset is a plot of the average length of the fibrils over time. UPy-Gly 1 wt%, pH = 7.6, PBS x 0.25.  n = 43 to 195. 
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	Extended Data Fig. 3 | Phase separation of UPy-Gly from dextran. a, Confocal images of UPy-Gly tactoids and dextran. UPy-Gly was labelled with 0.02 mol% of UPy-Cy5 and dextran was labelled with 0.08 mol% of dextran-FITC. The scale bar is 20 µm. b, The box plot of intensities inside and outside of the tactoids for UPy-Gly (tactoid-UPy and dilute-UPy) and dextran (tactoid-Dextran and dilute-Dextran). Solution condition: UPy-Gly 1 wt%, dextran 1.5 wt%, pH = 9, PBS x 0.25.
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Extended Data Fig. 4 | The growth process of tactoids with different concentrations of dextran from t0 to t0 + 40 min (t0 is different for different solutions). Solution condition: UPy-Gly 1 wt%, pH = 7.6 or 7.7, PBS x 0.25, dextran 0 wt%, 0.3 wt%, 0.5 wt% and 0.75 wt%. The scale bar is 5 µm.
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Extended Data Fig. 5 | 3D images of tactoids with 0.5 wt% of UPy-Gly and different concentrations of dextran.  a-d, Solution condition: UPy-Gly 0.5 wt%, dextran 0.5 wt% (a), 1 wt% (b), 1.5 wt% (c) and 2 wt% (d), pH = 7.6, PBS x 0.25, 12 days. The samples were incubated in a 120 μm thick chamber with one piece of glass on the top and one at the bottom. The unit of the xyz axis is μm.
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Extended Data Fig. 6 | Vertical tactoids visualized from the x-y plane with confocal microscope. The non-spherical shape was caused by the merging with nearby tactoids. Solution condition: UPy-Gly 1 wt%, pH = 7.6, PBS x 0.25, dextran 0.5 wt% (a) and 0.75 wt% (b). The scale bar is 200 µm for (a) and 1000 µm for (b).





	[image: ]

	
Extended Data Fig. 7 | Slow flipping of flat tactoids and fast fusion with one or more vertical tactoids. Each column is separated by 10 min. Each row is one independent spot. Solution condition: UPy-Gly 1 wt%, dextran 1 wt%, pH = 7.7, PBS x 0.25, t = 3 to 4 h. The scale bar is 5 µm.
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Extended Data Fig. 8 | 3D images from confocal z scanning for double layered, vertical tactoids with 0.5 wt% of dextran at different time. Time: 1 day, 3 days, 7 days and 45 days. Solution condition: UPy-Gly 1 wt%, dextran 0.5 wt%, pH = 7.6, PBS x 0.25. The sample was incubated in a 120 μm thick chamber with one piece of glass on the top and one at the bottom. The unit of the xyz axis is μm.
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Extended Data Fig. 9 | Generalization of the LLPS behavior in other supramolecular polymer systems. a, 4 mg/mL of BTA-EG4 mixed with 0.1, 0.2, 0.4 and 1 mol equivalent of CTAB. BTA-EG4 was labelled with BTA-Cy5. b, 1 wt% of UPy-COOH mixed with 0 wt%, 0.5 wt%, 0.75 wt% and 1 wt% of dextran at pH = 7.2 and PBS x 0.25. UPy-COOH was labelled with UPy-Cy5. The scale bar is 50 µm.
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Extended Data Fig. 10 | Partition of UPy-Gly and BTA-Glc in the ATPS of PEG and Dextran. a, 1 wt% of UPy-Gly with 7 wt% of PEG, pH = 9, PBS x 0.25. UPy-Gly was labelled with 0.02 mol% of UPy-Cy5. PEG was labelled with 0.1 mol% of PEG-FITC. b, 1 wt% of UPy-Gly in 5 wt% of PEG and 5 wt% of dextran, pH = 9, PBS x 0.25. UPy-Gly was labelled with 0.5 µM of Nile Red. Dextran was labelled with 0.08 mol% of dextran-FITC. The insets are the intensity profiles of UPy-Gly and dextran along the yellow lines, respectively. c, 2.2 mg/mL of BTA-Glc and 1.8 mg/mL of DPEG with 8 wt% of PEG and 2 wt% of dextran. BTA-Glc was labelled with 2 µM of BTA-Cy5. Dextran was labelled with 0.08 mol% of dextran-FITC. The insets are the intensity profiles of BTA-Glc and dextran along the yellow lines, respectively. The scale bar is 50 µm.
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