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Supplementary Figure 1. Decision tree used for rule-based cell type assignment.
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Supplementary Figure 2. Distributions of normalized cell type abundances across all samples, annotated with
Bonferonni-corrected MWU P-values per condition pair.
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Supplementary Figure 3. A visual overview of the cell type assignment performed on our multi-antigen
fluorescence microscopy dataset. (A) A tissue sample from two patients each, having CTCL and AD, with the
segmented T-cells, basal keratinocytes and other cell types highlighted in different colors. (B) A scatter plot of
the first two t-SNE projections of the protein expression data, combined across all 68 tissues, colored by cell

type.
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Supplementary Figure 4. Distributions of local entropy with radius » = 5, across all samples, annotated with
Bonferonni-corrected MWU P-values per condition pair.
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Supplementary Figure 5. Distributions of local homophily with radius » = 5, across all samples, annotated
with Bonferonni-corrected MWU P-values per condition pair.



B-cells Basal keratinocytes Endothelial cells
2.42E-3Y 0.4 ns 15 U.UUI:"'I'U4U6E -
0.6 3.52E-123 . - ’ —LA0EU0
z S2ESES E 5.07E-06 = 0.00E+00
94 ns 0. ns £1.0 ———
& 802 &
(o] o (o]
Qo2 ‘ i ‘ ‘ Q05 ‘ ‘
0.0 0.0 0.0
Fibroblasts Langerhans cells Macrophages
0.6 4. 10E-108 0.3 8.61E-09 0 |.on:64030E -
. . +
2024 1.81E-101 202 7.98E-09 P 0.00E+00 —
s s ns s
w > . - w Y- Ll
0.2
0.0 |~ 0.0 0.0 ‘ ‘
Melanocytes Smooth muscle cells Suprabasal keratinocytes
0.3 T.USE-49 04 5.25E-69 0.3 3.76E-96
> 1.67E-33 = ns > | 9.14E-43
£02 ns £03 5.78E-61 £02 9.60E-19
o © 0.2 <]
0.1 2 20.1 '
w Y. L 0.1 w Y-
0.0 0.0 0.0
T-cells Unknown
0.8 0.00E¥00 s
9.50E-214° 0.8 s
> 0.6 > —_—
z 1.90E-142] | Z06 ns = AD
g 0.4 8 0.4 B PSO
wo.2 oo I CTCL
0.0 0.0

Supplementary Figure 6. Distributions of egophily with radius r = 5, across all samples, annotated with
Bonferonni-corrected MWU P-values per condition pair.
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Supplementary Figure 7. Distributions of SHouT local heterogeneity scores (namely, local entropy, local
homophily and egophily) across radii r € {1,2,3,4,5,10,20,50, 100,500} in T cell neighborhoods as shown in
Figure 3 in the main document, as obtained from Delaunay graph. Figure 3 in the main document only contains
scores obtained from the Delaunay graph for radii r € {1,5,100}.
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Supplementary Figure 8. Distributions of SHouT local heterogeneity scores (namely, local entropy, local
homophily and egophily) across radii r € {1,2,3,4,5,10,20,50, 100,500} in basal keratinocyte neighborhoods
as shown in Figure 3 in the main document, as obtained from Delaunay graph. Figure 3 in the main document
only contains scores obtained from the Delaunay graph for radii r € {1,5,100}.
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Supplementary Figure 9. Distributions of degree and closeness centrality scores across all samples, annotated
with Bonferonni-corrected MWU P-values per condition pair.
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Supplementary Figure 10. Distributions of neighborhood enrichment between (A) T cells and (B) Basal
keratinocytes, and each other cell type, across all samples, annotated with Bonferonni-corrected MWU P-values
per condition pair.
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Supplementary Figure 11. Heatmaps showing the (A) cell type-averaged gene expression values from HPA,
and (B) protein abundances from our data for the marker proteins used for cell type assignment.
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Supplementary Table 1. Marker panel used for this study and mapping to gene names used for cell type
assignment based on reference data from HPA. Since unique mapping was not possible for HLA-ABC and
HLA-DR, we ran the cell type assignment approach multiple times with different combinations of possible
gene name maps. Since no HLA genes were used as marker genes (see Supplementary Figure 1), all runs led to
identical results.

Original marker name Mapped marker(s) for cell type assignment with reference data from HPA

Propodium iodide -

CDlla ITGAL
CDllc ITGAX
CD14 CDh14
CD163 CDl163
CD205 LY75
CD206 MRC1
CD24 CD24
CD25 IL2RA
CD29 ITGB1
CD3 CD3
CD36 CD36
CD38 CD38
CD4 CD4
CD40 CD40
CD44 CD44
CD45 PTPRC
CD52 CD52
CD54 ICAM1
CD55 CD55
CD56 NCAMI
CDh6 CDh6
CD62P SELP
CD63 CD63
CD68 CD68
CD69 CD69
CDS8 CDS8
CD9 CD9
CD95 FAS
Cytokeratin-14 KRT14
HLA-ABC HLA-A or HLA-B or HLA-C
HLA-DR HLA-DRA or HLA-DRB1 or HLA-DRB3 or HLA-DRB4 or HLA-DRB5
Notch-1 NOTCH1
Notch-3 NOTCH3
PPARgamma PPARG
beta-Catenin CTNNBI
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