SUPPLEMENTARY FIGURES

Figure S1. Trade-off between number of studies and shared gene size. Datasets are listed in
descending order of gene size and sample numbers on x axis and the ratio of the shared genes (red
colored line and left y axis) and cumulative number of samples (blue colored line and right y axis)
were calculated. The point at maximal size of cumulative sample was selected as a cutoff.

Figure S2. A. Characteristics of datasets. B. Combined clinical characteristics of the patients
with diffuse systemic sclerosis by the datasets. C. Number of patients and samples by disease
type, sampling site, and time point (lower panel). Flow of sample status is visualized by Sankey
Diagram for better understanding. dSSc, diffuse type of SSc; lSSc, limited type of SSc; SSc,
systemic sclerosis; NC, normal control.

Figure S3. Principal component analysis on the SSc compendium before (left) and after (right)
normalization and batch correction.

Figure S4. Details on the DEGs by susceptibility gene, potential drug target, and networkbased hub. Intersected and distinct subsets of each domain was depicted by Venn Diagram. Hub
molecules were defined as the shared genes in top 10% with the highest rank in each arm of the
three centrality parameters (degree, closeness, and betweenness) on network. SSc genetic
susceptibility genes were retrieved from the reference No. 30-33 and potential drug targets from
the reference No. 34-35.

Figure S5. Gene-Set enrichment map for up-regulated DEG. Same as Figure 2B except for detailed annotation.

Figure S6. Changes of cophenetic coefficient and silhouette score at rank 2 to 6. The stability of
clustering associated with a given rank k is determined by cophenetic correlation coefficient and
values of k where the magnitude of the cophenetic correlation coefficient begins to fall (inflection
point) is selected as optimal (Brunet JP, et al. Proc Natl Acad Sci U S A 2004;101:4164-9.).
Silhouette refers to a method of interpretation and validation of consistency within clusters of data.
If most objects have a high value, then the clustering configuration is appropriate (Rousseeuw P.J,
J Comput Appl Mathematic. 1987;20:53-65.)

Figure S7. Between-pathway correlations. Strong positive correlation was indicated by the dark
blue circles, and negative by dark red ones. Size of circle was adjusted by the Pearson’s correlation
coefficients.

Figure S8. Validation of 4 dSSc subtypes. A 20-pathway classifier was developed using a naïve
Bayes machine learning algorithm (see details in Materials and Methods). This classifier was
applied to an independent dataset consisting of 69 skin samples from the 38 dSSc patients
(GSE106358) (Reference No. 40). (A) The performance was assessed by the one-versus-all
comparison method (Reference No. 29) and the 20-pathway classifier reliably categorized dSSc
samples in the GSE106358 into 4 subgroups, with an average classification performance = 0.8372
(P=4.5610-12). (B) Distribution of 4 dSSc subtypes in training (original compendium) and testing
dataset (GSE106358).

Figure S9. Correlations between mRSS and enrichment score of pathways. Enrichment
score for gene sets of 40 SSc-relevant pathways was obtained from 27 paired samples of baseline
and 24-week follow-up by subcutaneous tocilizumab therapy in patients with dSSc (GSE106358)
using single sample GSEA tool.  indicates the differentials between baseline and follow-up.
Strong positive correlation was indicated by the dark blue circles, and negative by dark red ones.
Size of circle was adjusted by the Pearson’s correlation coefficients. mRSS, modified Rodnan skin
score; GSEA, gene set enrichment analysis.

