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Expanded View Figures

Figure EV1. SLC expression and substrate annotation.

(A) Number of SLC genes expressed in relation to the total number of protein-coding genes expressed in 1206 human cell lines (data from (Uhlén et al, 2015)). The dotted
line indicates the overall average of 256 expressed SLCs per cell line (56.2% of the 455 SLCs with expression data). The dashed line indicates the average of 2.2% of SLC
genes among all expressed protein-coding genes in a cell line. Cell lines of selected origin are indicated by color, and the cell lines employed in the RESOLUTE consortium
are labeled. (B) Number of SLC genes expressed in relation to the total number of protein-coding genes expressed in 50 human tissues (data from (Uhlén et al, 2015)). The
dotted line indicates the overall average of 300 expressed SLCs per tissue (65.9% of the 455 SLCs with expression data). The dashed line indicates the average of 2.2% of
SLC genes among all expressed protein-coding genes in a tissue. Tissue groups, as defined in the original data, are indicated by color and selected tissues deviating from
the overall distribution are labeled. (C) Total number of SLC genes expressed in 36 tissue groups. The average is indicated by the dotted line. Classification of tissue
specificity of gene expression is indicated by color (data from (Uhlén et al, 2015)). (D) Comparison of previous (Meixner et al, 2020) and updated SLC substrate
classifications with regards to the terminology and membership of SLCs. The width of the connecting lines corresponds to the number of co-classified SLCs. (E) The
proportion of SLC families for each substrate class, i.e., number of respective family members compared to the total number of SLCs in each substrate class. The total
numbers are given in parentheses.
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Figure EV2. Collection of SLC genetic variants and disease associations.

(A) Proportions of the main types of genetic alterations of variants with a protein-altering consequence on the canonical transcript of an SLC gene. (B) Overview of the
number of variants with trait mapping to ontologies Mondo, EFO, HP and GO. Numbers in parentheses are pathogenic variants. (C) Heatmap of 68 SLCs without
pathogenic associations in ClinVar and Orphanet (x axis) and novel 127 putative pathogenic terms (y axis). Examples discussed are marked in bold and light blue.
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Figure EV3. Comparison of subcellular location annotations for the SLC superfamily.

(A) Comparison of the number of location annotations by resource (as in Fig. 3C), highlighting the effect of the described ontology matching process (Methods). For GO
and UniProt, a considerable number of annotations were only captured via subterms of the 10 selected locations. A smaller number of location annotations did match a
selected location term but ended up with an increased evidence level via an additionally mapped subterm of the respective location. (B) Overview and comparison of all
high-confidence location annotations across RESOLUTE, HPA, GO and UniProt. The histograms show the prevalence of annotations for each of the selected 10 locations
per data source, as well as the distribution of the number of location annotations per SLC for each data source. (C) Scoring of the agreement in annotations per subcellular
location, for each pair of annotation sources. The F1-score combines precision and recall between the two annotation sources, with a higher score corresponding to higher
consistency. (D) Novelty of high-confidence experimental localization annotations by the RESOLUTE data set, for each of the 10 selected subcellular locations.
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Figure EV4. The RESOLUTE web portal software architecture.
The web portal features a relational database handling the data layer, a backend and processing workflows handling the application layer, and a frontend in the form of a

‘single-page’ web application handling the presentation layer. Please refer to the Methods section for more details. Ul user interface, API application programming

interface, CRUD create, read, update, delete.
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Figure EV5. Data sets used in constructing the SLC landscape and analysis of its clustering.

(A) Distribution of the number of modalities (data sets) available per SLC. (B) Distribution of SLC-SLC pair distances per modality. The original distributions of modality-
specific distances are shown in the left column, scaled to the interval of [0,1] for visualization purposes. The central column shows the same distributions after
transformation to a standard normal distribution using ordered quantile normalization. For distances with an upper or lower limit, values at these limits were excluded from
this transformation. The right column shows the normalized distributions transformed to a truncated normal distribution, with the previously excluded values reintroduced
at the corresponding boundary, resulting in dissimilarities comparable across modalities. (C) Correlations between the eight dissimilarities of all possible SLC-SLC pairs
(n=99,681), using Pearson’s method on pairwise-complete observations. (D) Information content estimation for each of the eight dissimilarities, computed by the alpha
entropy for continuous values. (E) Distribution of the overall SLC-SLC pair similarities, which resulted from subtracting the weighted average of up to eight dissimilarities
for each pair from 1. (F) ANOSIM analysis for coherence of different distances (original distances and integrated landscape distance) with discrete SLC properties (family,
fold, substrate class). Significant coherences (P < 0.05) are marked with an asterisk and the corresponding P value from a permutation-based test. Due to the test involving
10,000 iterations, P values below 10 cannot be accurately determined. (G) Distribution of silhouette scores of the members of the 11 different clusters derived from the
SLC landscape. (H) Mutual information analysis of landscape clusters with discrete SLC properties. Fold, family, and substrate class all share considerable mutual
information with the 11 clusters of the SLC landscape. The number of modalities does not correspond to cluster membership. (I) Results of the pairwise enrichment analysis
of each SLC property level in each cluster, using Fisher's exact test. Only SLC property levels with significant enrichments are shown, colored by their multiple-testing
corrected P values. (J) Summary of the enrichment analysis in panel | (‘full model’), and additionally computed for SLC landscape clusterings generated by a leave-one-out
cross-validation analysis. Models are ordered by the total number of enrichments per round of cross-validation. The full model not only shows the highest number of
enrichments overall, but also in each SLC property analyzed.
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