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Figure S23. The spatial distribution of nuclear neighborhoods across cells reveals order and diversity in nuclear
organization.

Nuclear neighborhoods were recolored by each cluster in each of five cells to allow a visual understanding of nuclear
neighborhood interactions and conserved and divergent features. Cells 1, 2, 4, and 5 are shown here. Cell 3 is shown

in Fig. 5F.
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Figure S24. Pairwise neighborhood interaction frequency at different cutoffs.

Pairwise voxels were defined as neighbors using a cutoff of n pixels in 3D Euclidean space (see Materials and Methods
for details). We tested two distances here, using (A) 5 pixels and (B) 25 pixels as the cutoff. The neighborhood
interaction frequency map was calculated using the log2 enrichment of the real over expected number of pairwise
interaction frequencies (left). The adjusted p-values are plotted as significant (p< 0.05, cream) or not significant (p >=

0.05, red) (right).
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Figure S25. Identification of a cisplatin gradient within SC35 nuclear speckles.

(A) Neighborhoods 6 (Active SC35 and Cisplatin) and 7 (Inactive SC35 and Cisplatin) were plotted for all 5 cells, to
represent the spatial distribution of these two neighborhoods relative to each other.

(B) Scaled cisplatin levels (Z-score) were plotted on neighborhoods 6 and 7. An increasing gradient of cisplatin

concentration is observed across the inactive-active SC35 transition boundary.
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Table S1. Oligonucleotides.

Oligo Name Sequence (5’ =2 3°) 5 3 Z-Modification

Det.F.6-FAM | ATAGZAGTZZAGZZGAAZGGTAZAG | Maleimide | 6-FAM | 2’-F-Ac-C

ATGZZTAAAZAZTTGTZG

Det.Br.Cy3 ATAGZAGTZZAGZZGAAZGGTAZAG | Maleimide | Cy3 5-Br-dC

ATGZZTAAAZAZTTGTZG

Det.I.Cy5 ATAGZAGTZZAGZZGAAZGGTAZAG | Maleimide | Cy5 5-1-dC

ATGZZTAAAZAZTTGTZG
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Table S2. Primary antibodies.

Antigen Catalog number; Provider Clone | Tag Staining concentration
dsDNA ab27156; Abcam 3519 12Dy 1:50
dsDNA ab27156; Abcam 3519 127 1:50
nucleolin ADI-KAM-CP100-E; Enzo 4E2 YF /6-FAM | 1:100
H3K27Ac | ab4729; Abcam pADb YF /6-FAM | 1:100
CENP-A | ab13939; Abcam 3-19 81Br/Cy3 1:500
H3K27Ac | ab4729; Abcam pAb 271/ Cy5 1:100
SC35 556363; BD Biosciences aSC35 | Biotin 1:100
H3K9me3 | ab8898; Abcam pADb 81Br/Cy3 1:100
nucleolin ADI-KAM-CP100-E; Enzo 4E2 271/ Cy5 1:100
NPM1 MABE937MI; EMD Millipore 28M1 | Biotin 1:100
FBL MABE1154; EMD Millipore 38F3 *'Br/Cy3 1:50
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Table S3. Buffers for intracellular staining.

Buffer Composition Catalog number; Provider
Fixation / 1X Fixation/Permeabilization concentrate 00-5123; ThermoFisher
Permeabilization | in Fixation/Permeabilization diluent 00-5223; ThermoFisher
Wash Buffer 1X Permeabilization buffer in water 00-8333; ThermoFisher
Block 1 1X Permeabilization buffer 00-8333; ThermoFisher
0.5% BSA A3059; Sigma-Aldrich
0.5 M NaCl AM9760G; ThermoFisher
200 pg/mL Salmon Sperm DNA AM9680; ThermoFisher
10 pg/ml Human FeX Block 564765; BD Biosciences
in avidin buffer 927301; BioLegend
Block 2 1X Permeabilization buffer 00-8333; ThermoFisher
0.5% BSA A3059; Sigma-Aldrich
0.5 M NaCl AM9760G; ThermoFisher
200 pg/mL Salmon Sperm DNA AM9680; ThermoFisher
10 pg/ml Human FeX Block 564765; BD Biosciences
in biotin buffer 927301; BioLegend
Reaction 1X Permeabilization buffer 00-8333; ThermoFisher
0.5% BSA A3059; Sigma-Aldrich
0.5 M NaCl AM9760G; ThermoFisher
200 pg/mL Salmon Sperm DNA AM9680; ThermoFisher
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1n water

Post-Fixation 2% Glutaraldehyde in 1X PBS G7526; Sigma-Aldrich

Table S4. Raster size, pixel number, plane number, and total scan time for each cell.

Cell in figure Raster size | Pixel Plane Aperture Total scan
(nm) number number | (D1) time (s)

1A 25 512%512 160 5 41966

1C 25 256*256 10 3 678

1D 25 256*256 10 3 678

1E (red dot) 25 512%512 10 2 2644

1E (orange dot) 25 512%512 10 3 2644

1E (yellow dot) 25 512%512 10 4 2644

1E (green dot) 25 512%512 10 5 2644

2A 25 256*256 10 3 678

2B 25 256*256 10 3 678

2C 25 256*256 50 3 3390

2D-H,J 25 512%512 10 5 2644

3A,B 25 256*256 785 3 53223

3C 25 256*256 40 3 2712

3D 25 256*256 400 3 27120

3E (top) 25 256*256 10 3 678

3E (bottom) 10 1024*1024 | 1 3 1048

3F 3 1024*1024 | 1 5 1048
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3G 10 512*512 200 5 52451
4A, B 25 256*256 10 3 678
S5A 10 1024*1024 | 20 5 20960
S3D (left) 25 256*256 10 3 678
S3D (right) 25 256*256 10 3 678
S4A 25 256*256 100 3 6780
S5A-C (related to 1D) 25 256*256 10 3 678
S6 (related to 1E) 25 512*512 10 2/3/4/5 |2644
S7D (left) 25 256*256 10 3 678
S7D (right) 25 256*256 10 3 678
S8D (left) 25 256*256 10 3 678
S8D (right) 25 256*256 10 3 678
S9C 25 256*256 170 3 11526
S10D (left) 25 256*256 10 3 678
S10D (right) 25 256*256 10 3 678
S11A 25 256*256 10 3 678
S11B 25 256*256 20 3 1356
S11C 25 256*256 10 3 678
S12 (each cell) 25 256*256 10 3 678
S13 (right) 25 512*512 40 5 10576
S14 25 512*512 10 5 2644
S15 25 256*256 10 3 678
S16 25 256*256 10 3 678
S17 (related to 3A-B) 25 256*256 785 3 53223
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S18 (related to 3F) 3 1024*1024 | 1 1048
S19 5 256*256 20 1356
S20E (top) 25 256*256 10 678
S20E (bottom) 25 256*256 10 678
S20F (top) 25 256*256 10 678
S20F (bottom) 25 256*256 10 678
S21A-B 10 1024*1024 | 21 22043
S21C (each cell; related to SA) 10 1024*1024 | 20 20960
Movies S1 and S2 25 256*256 785 53223
(related to 3A-B and S17)

Movie S3 (related to 3D) 25 256*256 400 27120
Movie S4 (related to 1A) 25 512%512 160 41966
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Movie S1. 3D reconstruction of nucleoli from a single cell.
3D surface reconstruction of the nucleoli from a single HeLa cell. HeLa cells were stained with anti-nucleolin-
YF/FITC, and 785 individual planes were acquired to obtain srIBI images of a nucleolus from its appearance to its

disappearance.

Movie S2. 3D reconstruction of a single nucleolus.

3D surface reconstruction of a nucleolus shown in Fig. 3B and Movie S1. HeLa cells were stained with anti-nucleolin-
YF/FITC, and 785 individual planes were acquired to obtain srIBI images of a nucleolus from its appearance to its
disappearance. See Fig. S17 for images of each individual plane.

Movie S3. 3D reconstruction of a single cell.

Representative 3D reconstruction of nucleolin (cyan), phosphorus (blue), H3K9me3 (magenta), H3K27Ac (green),
and SC35 (red) in a HeLa cell stained with anti-nucleolin-"?F/FITC, anti-H3K9me3-*'Br/Cy3, anti-H3K27Ac-
127]/CyS5, and anti-SC35-biotin (recognized by streptavidin-'*” Au/FITC). The image consists of the 3D reconstruction

of a stack of 400 consecutive planes.

Movie S4. 3D reconstruction of a single cell treated with cisplatin.

Representative 3D reconstruction of carbon (grey), nucleolin (cyan), phosphorus (blue), H3K9me3 (magenta),
H3K27Ac (green), cisplatin (yellow), and SC35 (red) in a TYK-nu cell treated with 5 uM cisplatin for 24 hours and
stained with anti-nucleolin-’F/FITC, anti-H3K9me3-%'Br/Cy3, anti-H3K27Ac-'?’I/Cy5, and anti-SC35-biotin
(detected with streptavidin-'’ Au/FITC). The image consists of the 3D reconstruction of a stack of 160 consecutive

planes.
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