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Extended Data Fig. 4 | Growth profiles obtained by single-crystal tracking. (a-
c) The growth profiles of the FC1m crystals in the fast (a, N = 14 crystals), medium 
(b, N = 15 crystals), and slow (c, N = 15 crystals) cell lines. Data are presented as 
mean ± s.d. (shaded areas). (d) Statistical comparison of the growth rates of FC1m 

crystals within the three cell lines. N = 15 crystals per condition. ****: p < 0.0001, 
significance was determined using one-way ANOVA test followed by Tukey’s 
multiple comparisons test. All tests were two-sided. Box bounds: the 25th/75th 
percentiles; whiskers: min/max; squares: mean; and center lines: median.
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Extended Data Fig. 5 | The correlation between the band sharpness and 
cytoplasmic solubility of building blocks. (a,b) Plots showing how the 
cytoplasmic solubility determines the band sharpness. A lower solubility results 
in a shorter transition time after switching to the second band (a), therefore 
affording a sharper transition boundary (b). (c) Representative fluorescence 
images showing the solubility of FC1m crystals vary when HaloTag was fused 

to different terminals of the A and B building blocks, giving rise to varied band 
sharpness. Scale bars: 10 μm. (d) Statistical comparison of the crystal/cytoplasm 
intensity ratio with HaloTag fused to different terminals of A and B chains. 
Data are presented as mean ± s.e.m. N = 15 crystals derived from 3 independent 
biological replicates per group.
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Extended Data Fig. 6 | Synthesis of Halo-Click ligands. (a-d) Synthetic routes for Cl-DBCO (a), Cl-azide (b), Cl-TCO (c), and Cl-mTz (d).
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Extended Data Fig. 7 | Characterization of quantum dots and fluorescent proteins. (a) Photos of click-ligand modified quantum dots. (b) Transmission electron 
microscopy (TEM) images of the quantum dots. Scale bars: 10 nm. (c) Size distribution of quantum dots for immobilization. (d) Photos of click-ligand modified 
fluorescent proteins.
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Extended Data Fig. 8 | Synthesis of Cl-cDBCO and Cl-alkyne. a,b Synthetic routes for Cl-cDBCO (a). and Cl-alkyne (b).
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