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1. Inclusion of an explicit sensitized FRET term in the HS-model
As already stated, our treatment generalizes the former HS-FLIM model by including a non-negligible FRET component in the calculus of the A/D concentration ratio, i.e. the term  in Eq. (17) of main text. If  is the compaction parameter assuming negligible FRET (as, in Pelicci et al. [1]), a little algebra leads to the relative deviation  from  (as calculated by Eq. (17), main text):

	
	(S1)



Note that pixel dependency was dropped for simplicity of notation. Figure S1 shows  vs. E for  ranging from 0.4 to 20, using =0.61 and =0.25, i.e. the typical values found in our setup.  becomes significant even for low FRET values unless  is quite large. Yet, large  implies a large A/D, which in turn should generate a significant FRET unless the chromatin compaction is low. Narrowing the spectral window of A emission, i.e. reducing both  and , has no real effect either, since this inevitably leads to a reduction of  together with a degradation of the S/N ratio of the measurement. We conclude that (17) significantly extends the application range of HS-FLIM with only a modest increase in the complexity of the equation that defines  and no additional experimental burden.
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Figure S1. Deviation of the compaction parameter A0, calculated using the full HS-Lifetime model, from the value obtained by neglecting the sensitized FRET emission in the acceptor channel. Different FRET efficiencies and ratios between the intensities collected in the acceptor and donor channels are explored.
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Figure S2. Gene expression of thyroid marker TSHR in 2D and 3D cultures of NTHY by qRT-PCR. 2D and 3D culture sample data were normalized to internal reference control (GAPDH). The results are expressed as mean± SEM, 3 measurements. Statistical analysis was performed through Student’s t-test, with significant p values: p≤0.05 (*), p≤0.01 (**), p≤0.001 (***), p≤0.0001 (****).
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Figure S3. (Relationship between the chromatin compaction parameter A0 and the descriptors of chromatin organization CV (coefficient of variation) and H (Shannon entropy) in NSCLC cells. (a) Distribution of CV. (b) Plot of cell-averaged <CV> vs. cell-averaged <A0>; HCC827: <CV> =0.264±0.005, 77 cells; A549: <CV> =0.281±0.009, 65 cells; RCC4004: <CV> =0.218±0.006, 45 cells; RC2.2: <CV> =0.232±0.008, 31 cells; (c) Distribution of H.  (d) Plot of cell-averaged <H> vs. cell-averaged <A0>; HCC827: <H>=0.812±0.007, 77 cells; A549: <H>=0.731±0.007, 65 cells; HCC4004: <H>=0.729±0.008, 45 cells; RC2.2: <H>=0.776±0.007, 31 cells. SEM values are reported as errors and error bars. Statistical analysis was performed through multiple Student’s t-test, with significant p values: p≤0.05 (*), p≤0.01 (**), p≤0.001 (***), p≤0.0001 (****).
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Figure S4. Relationship between the chromatin compaction parameter A0 and the descriptors of chromatin organization CV (coefficient of variation) and H (Shannon entropy) in Thyroid cells. (a) Distribution of CV.. (b) Plot of cell-averaged <CV> vs. cell-averaged <A0>; NTHY: <CV> =0.30±0.01, 260 cells; 3D NTHY: <CV> =0.24±0.04, 399 cells; TPC-1: <CV> =0.36±0.04, 32 cells. (c) Distribution of H.  (d) Plot of cell-averaged <H> vs. cell-averaged <A0>; NTHY: <H>=0.737±0.005, 260 cells; 3D NTHY: <H>=0.551±0.002, 399 cells; TPC-1: <H>=0.735±0.006, 32 cells. SEM values are reported as errors and error bars. Statistical analysis was performed through multiple Student’s t-test, with significant p values: p≤0.05 (*), p≤0.01 (**), p≤0.001 (***), p≤0.0001 (****).
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Figure S5. Plot of CV (blue full circles) or H (red full squares) vs. A0  for HCC827 (a) and 3D NTHY (b). Each value corresponds to a nucleus. Linear regressions of data are added to highlight qualitatively the degree of correlation between data. Actual correlations were analyzed by a nucleus-wise Spearman non-parametric test. CV vs. A0  : HCC827 S=-0.19, p=0.11; A549 S=-0.27, p=0.03; HCC4004 S=-0.38, p=0.01; RC2.2 S=-0.32, p=0.08; NTHY S=-0.21, p=0.0008; 3D NTHY S=0.47, p<0.0001; TPC-1 S=-0.36, p=0.05. H vs. A0  : HCC827 S=0.07, p=0.54; A549 S=0.18, p=0.15; HCC4004 S=0.009, p=0.95; RC2.2 S=0.28, p=0.13; NTHY S=-0.008, p=0.19; 3D NTHY S=0.3, p<0.0001; TPC-1 S=0.03, p=0.87.
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Figure S6. Distribution of average nuclear compaction parameter A0 in “fixed and immunostained” or “living and genetically-labeled” HCC827 cells. Fixed cells were immunostained against H3K9Me3 (A0=0.83±0.03, 17 cells), H3K27Me3 (A0=0.82±0.02, 12 cells), H3K9Ac (A0=0.83±0.03, 12 cells). Living cells were genetically labelled by H2A-miRFP (A0=0.82±0.05, 23 cells). A0 values are expressed as mean±SEM. Statistical analysis was performed through multiple Student’s t-test, but no significant differences were found among the four datasets.
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